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I. OVERVIEWS 



PASSIVE SOLAR 



Technology 

Passive solar is, essentially, energy-conscious building design. Through 
this kind of design, a building can take max Imjm advantage of the natural 
environment to reduce its demand for heating, cooling and lighting energy. 

Heating loads can be reduced by buffering a building from cold winter 
winds and siting and designing the building to maximize the collection of 
solar energy. Given an energy-conservative building and quality windows, 
orienting the building's major wall to the south and increasing that wall's 
window area can reduce heating loads ZO-30 percent and lighting loads up to 
1001. depending on the building. As glass area is increased to achieve 
reductions of 40-50 percent and more, the storage and distribution of heat and 
the prevention of nighttime heat loss through the glass become important 
issues. 

Passive solar systems Include direct gain systems which trap solar energy 
in the living space; Indirect gain systems which trap and store solar energy 
In heat storage materials (e.g., concrete, water) before reradlatlng the heat 
to the occupied space; and finally, isolated gain systems which trap and store 
solar energy in a secondary sunspace (e.g.. a solarium or greenhouse) and 
transfer heat to the living space 1n a controlled manner. 

The first and simplest approach to passive solar heating is the concept of 
direct gain. In this approach, there is an expanse of south-facing glass and 
enough thermal mass, strategically located in a space, for heat absorption and 
storage. South-facing glass (the collector) Is exposed to the maximum amount 
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of solar energy In winter, and minimum amount tn summer, when the space Is 
used as a solar collector. It must also contain a method for absorbing and 
storing enough daytime heat for cold winter nights, to the floor and/or walls 
must be constructed of materials capable of storing heat, such as brick, 
concrete, tile or slate. In other words, with the direct gain approach the 
space becomes a Hve-tn solar collector, heat storage, and distribution system 
all In one. Direct gain systems use every bit of energy that passes through 
the glazing—direct or diffuse. Because of this, they not only work well In 
sunny climates, but also In cloudy climates with great amounts of diffuse 
solar energy, where active systems can hardly perform as effectively. 

Today, the two most common materials used for heat storage are masonry and 
water. Masonry thermal storage materials include concrete, concrete block, 
brick, stone and adobe, either Individually or in various combinations. 
Typically, at least one-half to two-thirds of the total surface area In a 
space is constructed of thick masonry. This Implies that the Interior be 
largely constructed of masonry to ensure that there is enough surface area of 
exposed mass for adequate heat absorption and storage. Hater storage, on the 
other hand. Is usually contained in only one wall of a space. The water wall 
Is located tn the space In such a way that direct sunlight strikes It for most 
of the day. Materials commonly used to construct the wall are plastic or 
metal containers. During the daytime, the mass 1s charged with heat so that 
at night when outdoor and space temperatures begin to drop, this heat Is 
returned to the space. 

Another approach to passive solar heating 1s the concept of indirect gain, 
where sunlight first strikes a thermal mass which Is located between the sun 
and the space. The sunlight absorbed by the mass Is converted to thermal 
energy (heat) and then transferred Into the living space. 

There are basically two types of Indirect gain systems: thermal storage 
walls, or Trombe walls, and roof ponds. 

The requirements for a thermal storage wall system are south-facing glass 
areas (or transparent plastic) for maximum winter solar gain and a thermal 
mass, located 4 Inches or more directly behind the glass, which serves for 
heat storage and distribution. Heated air rises through this air space and Is 
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channeled Into the living spaces through openings in the top of the wll. 
Openings at the bottom of the wall permit cooler ilr to be pulled In. heated 
and distributed again to the living spaces. This is known as the 
"thermos iphomng effect." 

In a roof pond system, the thermal mass is located on the roof of the 
building. In this case water ponds, enclosed in thin plastic bags, are 
supported by a roof (usually a metal deck) that also serves as the ceiling of 
the room below. In winter, the ponds are exposed to sunlight during the day 
and then covered with Insulating panels at night. Heat collected by the ponds 
is mostly radiated from the ceiling directly to the space below. In suimier 
the panel positions are reversed, covering the ponds during the day to protect 
them from the sun and heat and removing them at night to allow the ponds to be 
cooled by natural convection and by radiation to the cool night sky. After 
being cooled at night, the ponds are then ready to absorb heat from the space 
below the following day. 

A third approach to passive solar heating 1s the concept of Isolated 
gain. In principle, solar collection and thermal storage are isolated from 
the living spaces. Thts relationship allows the system to function 
Independently of the building, with heat drawn from the system only when 
needed. The most common application of this concept is the natural convective 
loop. The major components of this system Include a flat plate collector and 
heat storage tank. Two types of heat transfer and storage mediums are used: 
water, and air with rock storage. As the water or air 1n a collector is 
heated by sunlight. It rises and enters the top of the storage tank, while 
simultaneously pulling cooler water or air from the bottom of the tank Into 
the collector. This natural convection current continues as long as the sun 
1s shining. 

Passive solar can be applied to existing buildings as well as new 
construction. There Is a significant market developing in the Northeast for 
retrofit solar greenhouses and sunspaces. The sunspaces can be easily 
attached to the sonth side of homes or small retail and office buildings even 
If the homes themselves do not face south. Depending on use patterns, an 8' x 
W sunspace can contribute 15-20 percent of a typical home's heating load, 
even with tough Northeast winters. 
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Cooling loads can be reduced by designing natural ventilation and night line 
radlatlonal cooling systems into the building. These system are especially 
important in the Southwest where cooling loads are high and clear skips 
usually prevail. It is much more difficult to apply passive heating and 
cooling to high-rise commercial buildings (other than glazing control) but 
consideration of natural lighting can reduce lighting and cooling energy 
substantially. 

Passive solar is a mix of system designs, components and building 
techniques. Simple passive systems and techniques, such as the siting of 
buildings and window design and placement, are ready for widespread use in the 
conventional building industry today. Passive technologies, such as envelope 
homes and homes with high storage mass, need more development before they 
become an important factor In rapid commercialization. The average builder 
will have to see considerable practical experience with these approaches 
before he undertakes the risks involved in their adoption. 



Econ omics 

The incremental building costs associated with passive solar range near 
zero for certatn siting and window-pl acement techniques, to very high for 
certain, custom-designed systems. It is reasonable to expect a high level of 
performance (30-50 percent of the building heating load supplied by solar) 
from a system adding five percent to the cost of building construction. 
Highest cost Items in the system are normally the heat storage element and 
movable night insulation. 

Some excellent passive solar homes in the Northeast have annual heating 
bills close to S100 in areas where equivalent homes cost over 11,000 to heat. 
Considering simple payback of the initial system cost via energy savings, 
these systems will pay for themselves In less than five years. More 
sophisticated financial analyses which consider the escalating cost of fuel 
will, of course, show even more favorable results. It should be noted, 
however, that prediction of a building's passive solar performance Is at best 
uncertain and that real performance of buildings is strongly Influenced by the 
use patterns of Its occupants. In the case of commercial buildings, solar 
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energy in combination with heat recovery will play an important role In energy 
conservation. The excess heat generated by lights, equipment and people 
during the day as well as solar energy collected can be stored until evening 
and used to heat commercial buildings overnight. 

Another factor which will Increasingly favor passive construction over the 
next few years will be Improved resale values for homes with low heating costs 
and an increased rental demand for energy-efficient office space. A reduced 
monthly energy payment directly increases a business' profit potential or a 
homeowner's ability to make mortgage payments, and banks are beginning to 
consider this In their lending practices. 



Marketplace 

It Is difficult to assess current activity in passive solar since so much 
of it Is design and construction practice using conventional building 
materials. However, several trends are evident. Many leading solar builders 
and architects have designed and constructed buildings which are clearly 
passive solar. These homes and low-rise commercial buildings help to advance 
the technology while sparking public interest through media reporting. There 
are several thousand documented passive solar homes and several hundred 
identifiable passive solar commercial buildings in existence. 

There Is a growing passive solar industry and Its recently formed Passive 
Solar Industries Council 1s beginning to have an impact on commercialization. 
Many important building industries such as glass manufacturing, window 
manufacturing and building supply are now incorporating passive solar concepts 
Into the merchandising of their products. 

Of course, passive solar commercialization is subject to forces within the 
housing Industry. The current high mortgage Interest rates are causing 
reductions in housing starts, but there is substantial activity In the home 
improvement sector. Most builders expect housing starts to recover to 1.5 - 
2.0 million next year, and it is possible that five percent of the housing 
starts In 1985 will be specifically marketed as passive solar homes. 
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Barriers and Incentives 



Except for the very unusual passive solar concepts, passive solar should 
not be impeded significantly by building codes, nor should solar access be a 
problem except In areas of high density. Land use regulations could have an 
impact, however, 1n that they might require a builder/developer to endure 
additional delays during the approval cycle for housing sited for passive 
solar or discourage Innovative designs requiring non-traditional setbacks and 
orientations. 

Developing tax Incentives for passive solar Is difficult since these 
systems are Integrated Into the structure of a building and performance Is 
difficult to predict. The current Incentives are Inadequate for most 
direct-gain and isolated-gain systems. The IRS regulations are typically 
written to accept only those system elements that are clearly not part of the 
conventional building system; for example, heat storage products, controls and 
glazing/absorber assemblies. Windows and foundation floors which serve as 
heat storage do not qualify, although some system elements may qualify for 
conservation tax credits. 



Outlook 

Passive solar has a bright future In this country. Exciting new concepts, 
designs and products are under development which will make our buildings far 
more energy-efficient and thus more marketable. 
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Traditional 
Energy Efficient 
Home Designs 



"These traditional homes using basic passive solar 
techniques and higher levels of thermal protection 
should attract new market interest." 




Ralph J. Johnson, President 
NAHB Research Foundation, Inc. 



The "Energy House" 

The designs tor each "energy house" 
described m tnis publication are variations of 
a conventionally built house. By using more 
insulation than that featured In standard 
homes, by rearranging floor plana and relocat- 
ing glazing, the builder offers a conventionally 
styled home with significant energy savings. 

The conventional home from which the 
"energy house" was developed la Insulated to 
R- 1 1 In the walls, R-19 In the ceilings, has 
single glazed wlndowa with storm sash and an 
uninsulated basement. To take advantage of 
passive solar gain, the redesigned energy 
house has been reoriented to have the rear 
side of the house face south to provide for bet- 
ter solar collection and better heat distribution 
within the house. Bedrooms were moved to the 
south side of the house; bathrooms and 
storage areas were relocated to the north side 
and some partitions were removed. 

The energy conservation measures of the 
"energy house," a marked improvement over 
those of the conventional house, include well- 
insulatsd walls, roof and basement. The walls 
are constructed with 2' « 6* studs, 24 inches 
on center, so that the cavity will accommodate 
R-19 batt insulation. The root la typical rafter 
and loist construction that uaee R 38 balls as 
insulation. The walls of the unhealed base- 
ment are framed with 2* > 3* studs recessed 
from the wall to allow lor placement of R-11 



bans. Six-mil vapor barriers are used per 
NAHB Research Foundation, Inc recommen- 
dations. The infiltration rate of the energy 
house is assumed to be .6 air changes per 

hour 

Glazing area on the south side has been 
Increased to optimize solar collection and 
heating by natural means and north glazing 
has been decreased slightly. The north, east 
and west facing windows are triple glazed. The 
south windows are double glazed and laature 
moveable insulation (R-9) tor nighttime uaa. 
The exterior doors are also Insulated. 

The chimney, centrally located to reduce 
heat loss, has two flues so that the home- 
owner has the option of Installing a wood 
stove. The furnace uses outside air lor com- 
bustion to improve efficiency To lower energy 
needs for hot water, the hot water tank Is 
wrapped with Insulation and water saving 
shower heads have been installed to reduce 
hot water consumption. 

The estimated energy savings of the follow- 
ing five house designs are derived by compar- 
ing energy use of the conventional houses 
with that of the "energy houses." 

Further energy savings could be achieved in 

snt, «l ------ iuu.au ,.,,tK > k._ uuuflAuua a _ _ . 

any or meee nouses wnn ine aoaiuon of sucn 
options as a solar sunspace. solar water 
heater, heat pump and energy efficient 
appliances. 
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OVERVIEW 
ACTIVE SOLAR 



Technology 

An active system consists of four main parts, each with an essen- 
tial function: 

Collector—to capture the solar heat. 

Transport system --f 1 lied with a transfer medium (either 
1 [quia or air) which circulates the heat from collector 
to storage by means of a pump or blower. 

Thermal storage unit — to retain heat for use at night, 
or on cloudy days. 

Auxiliary heat source --a conventional heating system 

to be used for backup. 
The most common types of collectors are flat-plate, evacuated tube 
and concentrating. The flat-plate collector 1s destgned to deliver 
energy at temperatures up to 150° F above ambient temperatures. Since 
hot water Is normally stored at 140° F, and hydronlc space heating requires 
temperatures no higher than 180° F. flat-plate collectors are most 
effective for these purposes. The flat-plate collector, the work- 
horse of all solar collectors, collects direct, diffuse and re- 
flected radiation, and does not require direct orientation to the 
sun at all times of the day. If properly designed and Installed. 
1t requrles minimal maintenance and has a life expectancy of 
20 to 25 years. 

The evacuated tube collector resembles a fluorescent light tube, 
with a liquid-filled cylinder Inside 1t. A vacuum surrounding the 
liquid tube Insulates against heat loss, and protects against 
deterioration of the absorber coating. The evacuated tube 1s 
more effective for high temperature applications, such as Industrial 
process heat. 

Concentrating collectors, also reffered to as focusing or tracking 
collectors, all work on the same principle. The sun's radiation 
Is reflected off one or more mirrors concentrating that radiation 
on a small absorber area. There are several types of concentrating 
collectors, most requiring mechanical devices to shift collector 
position and track the sun as It crosses the sky. High cost and 



complexity discourage concentrating collectors' use 1n most resi- 
dential applications, however, they show promise for Industrial use. 

Economics 

Approximately 90 percent of the solar systems currenty In place 
In the Northeast are used for domestic hot water heating. The 
average cost of a solar water heating system Installed professionally 
1n the Northeast ranges from $3000 to J4000. Generally, costs of 
$42 to $62 per square foot of collector area can be expected 
for residential solar hot water systems. The customization and 
modifications required for most commercial and Industrial app- 
lications tends to make cost generalizations difficult. 



Water heating can represent as much as 20 to 30 percent of a 
homeowners' energy bill and even greater amounts for business and 
Industries which use hot water in product related processes. In 
the Northeast, a properly Installed solar water heating system 
will provide 40 to 60 percent of a building or businesses' water 
heating demand. 



FIGURE I 




Residential space heating, though not cost effective 1n retrofit 
applications Hke solar water heating. Is competitive with oil 
and electricity In new construction. A solar space heating system 
Installed In a home during Us construction costs between S6000 
and $20,000, depending on the buildings size and heat loss. Hlqher 
costs can probably be expected 1n most commercial and Industrial 
applications. Properly Installed, a solar space heating system 
can provide a building elth 50 to 70 percent of Its heating demand 
anywhere In the United States. The 40 percent federal tax credit 
given on residential solar, makes those applications especially 
cost effective. The costs of solar for commercial and Industrial 
applications 1s reduced by a 15 percent Investment tax credit on 
solar and an additional 10 percent credit If the solar aids 1n 
a product related process. 



Marketplace 

Approximately 100,000 active solar systems are currently 1n place 
1n the United States with roughly 12.000 of these systems located 
In the Northeast. At this time, over 150 solar collector manu- 
facturers are listed as doing business. According to a U.S. 
Department of Energy study, the residential market sector presently 
accounts for 83 percent of solar collector end-use application with 
the comnerclal sector next with 12 percent. In the Northeast, over 
1100 businesses listed themselves as solar Installers 1n I960. 
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Barriers and Incentives 

The escalating prices of conventional fuels (oil and electricity) 
provides a ready-made Incentive to consumers to buy solar. The 
attractiveness of solar also becomes evident on the community and 
commercial levels as these energy cost Increases cut Into the 
budgets of local governments and the profit margins of businesses. 
Another Incentive 1s the 40 percent federal tax credit for resi- 
dential solar applications and the 15 percent (and possibly 
25 percent) Investment tax credit available to businesses and 
Industries going solar. Many states also have financial Incentives. 
(See Federal and State Incentives 1n Resources Section.) In 
addition, a solar system adds to the resale value of property. 

Despite the fact that a residential solar water heating system can 
pay back Us initial cost in four to five years In energy savings, 
the initial Investment is usually a barrier to consumers, particularly 
In this time of high lending rates. The federal tax credit does 
not alleviate this problem, as 1t 1s a rebate, not an up-front 
subsidy. Although not a problem 1n most cases, solar access 
questions and legal barriers can pose a potential barrier to a solar 
Installation. 

Outlook 

In the Northeast 60 to 85 percent of the homeowners depend on *Z heat- 
ing oil for space and water heating with businesses and Industries 
using even greater amounts. The escalating price of oil, as well 
as electricity, increases the market potential for active solar 
systems. In fact, the potential exists to double the number of 
systems in place in the United States each year through 1985-- 
a forecast that over 700,000 active systems will be 1n place at the 
end of 1985. 
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OVERVIEW 
WIND 



T " hno '°ay 

Wind energy systems convert the kinetic energy of the wind Into mechanical 
and electrical energy. The principle application of wind energy systems is 
considered to be electric power. Other uses involving the direct production 
of mechanical energy are also possible. 

Present-day wind machines are more than twice as efficient as the 
traditional windmills long used in water pumping applications. Although no 
scientific breakthroughs are required to make wind energy economically 
feasible, continued research and development Mill Increase the reliability and 
cost -effectiveness of wind machines. 

These modern wind machines can generally be grouped Into three size 
classes based on power production. 

• small o 0-100 kW 
e Intermediate o 100-1000 kW 

• large o 1000 - 3000 kW 

Figure 1 Illustrates several types of wind machines: Savonlus, 
cupped. Oarrleus (or egg-beater) and horizontal lift-type. 
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Economics 



A definitive method of comparing costs of wind systems Is to compare the 
cost of energy that they produce. This cost is most dependent on the capital 
cost of the machine and the activity-level of the wind site. Small machine 
energy costs range from $0.30/k*i to SO.Oo/kWhr. Intermediate machine costs 
from M.«5/k*r to J0.06/kWhr. and large machines from W.25/k*r to 
J0.03A*r. For comparison, typical residential rates are now S0.06/kWhr to 
$0.08/k*r. 

There are two kinds of costs to consider when assessing the economics of a 
wind machine: Initial cost and cost of energy. 

Initial cost Is the total cost of all the components which comprise a wind 
system, including the machine Itself, the tower, electrical wiring, the 
inverter or storage batteries (1f needed). Installation costs and the cost of 
measuring wind speed at the site. The quickest cost analysis you can make is 
to get a price list for a complete system of the size you need from several 
manufacturers. Federal tax deductions for new wind systems are also a 
available. 

A more realistic way of determining the actual cost of wind power Is to 
determine the cost of energy provided by a wind machine during Its lifetime. 
The cost of energy (in cents per kWh) produced by a wind machine at your site 
can be very roughly estimated once you know your average annual wind speed, 
the cost of the wind energy conversion system which will meet your energy 
requirement (be sure to include all costs. Including the annual maintenance) 
and the federal tax deductions you can realize. 

Just estimate the typical power output from the wind turbine (I.e., Us 
output at the average wind speed for your site), multiply this by 8760 (the 
number of hours In a year) and multiply the total by 20 years (the expected 
life of a wind machine). Then divide the total cost of the wind system 
(include principal and interest if you make a loan and subtract the expected 
tax deductions) by the total nurtier of k* expected to be produced by the 
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machine (as calculated above). When you get your total, remember that utility 
power costs will increase during the life of your machine, although it's 
probably not wise to assume a specific Inflation level. 

The formula presented below is a mathematical representation of the cost 
est imation process: 



(Total life cost in dollars) • Cost of energy 

Average Power output in kilowatts x 8760 hours « 20 years (c per kWh) 



Marketplace 

The number of Installed wind systems is difficult to estimate. In the 
Northeast Region, approximately 400 wind machines exist, while 5,000 are 
installed nationwide. Most of those 5.000 machines are the familiar farm 
style water pumpers, common in the western U.S. 

There are U manufacturers of wind systems in the Northeast with more than 
50 dealers and distributors. Nationally, there are 35 manufacturers of wind 
equipment. 

The total wind energy resource in the United States (including off-shore) 
is very large, but much of It will probably not be used because the average 
wind velocities will be too low for cost-effective operation. However, it is 
estimated that up to 2-3 quads of fossil fuels could be displaced by the year 
2000 by wind systems located at favorable sites 1n the nation. Thus. It 1s 
extremely Important to locate and map areas of greatest wind velocity If this 
resource is to be fully exploited. 

In the Northeast region alone. 160.000 wind turbines of various sizes 
might be used to generate power in order to reach the year 2000 goals. 
Popular applications will consist of generating electricity for farm, 
residential. Industrial or utility use and generation of hot water directly by 



M A/661 



mechanical stirring for use by firms or residences. Where power costs are 
high, or where mechanical or electrical power Is needed In a remote location, 
and wind resources are plentiful. Installing a wind machine may offer definite 
economic and operational rewards. The steps necessary tn the decision-making 
process are listed below: 

Steps for Determining the Practicality of a Wind System 

1. Evaluate potential legal and environmental problems 

2. Evaluate your energy requirements 

3. Evaluate the wind resource at your proposed location 

4. Evaluate the application 

5. Select system and components 

6. Evaluate the cost of the system 

7. Re-evaluate energy requirements and legal and environmental Impacts 

8. Evaluate alternatives in buying, installing, and owning a wind system 

Increased federal and state tax incentives plus a new regulation requiring 
utilities to buy electricity from wind turbine owners combine to create many 
promising near term markets for wind turbines. 

Barriers and Incentives 

No major legal barriers exist. Local zoning by-law amendments. If 
necessary, can slow the Installation process, however. Financial Incentives 
exist at the federal level and in many states. The new Public Utility 
Regulatory Policy Act (PURPA) regulations for wind turbines allow the owner to 
be reimbursed by the utility company for electricity fed back into the utility 
grid. 

Environmental effects from wind turbines are minimal. The noise made by 
wind turbine blades Is in most cases not heard beyond the immediate area of 
the machine. TV interference can be a site specific concern for utility scale 
wind turbines. Public acceptance can also be a problem. 
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Outlook 



Wind energy appears to have a bright future. Currently envisioned cost 
reductions of reliable wind turbines should ensure rapid growth of the wind 
industry. In many U.S. markets wind energy has the lowest near term projected 
cost of energy of any solar electric option. 

Private wind farms, or privately owned clusters of wind machines with 
generating capacity only large enough to supply several residential or small 
commercial consumers, represent one of the future market possibility for wind 
energy. In fact, in the future, the utility and private wind farm markets In 
the United States and abroad will probably predominate. 
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NORTHEAST REGION ANNUAL AVERAGE WIND POWER 
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1976. 332 pp., $19.00. A reprint, with additional new material, of 

Goldlngs's 1955 study of wind power research. 

Wind Energy Conversion Systems: Workshop Proceedings . 1st Workshop 

Proceedings, Washington, D.C., 1973. ed. by J.M. Savino. Document 
No. PB-231 -341/9 $6.50. 2d Workshop Proceedings. Washington. D.C.. 
1975, ed. by F.R. Eldridge. Document No. NSF-RA-N- 75-050. $17.50. 
3d Workshop Proceedings. Washington. D.C.. 1977, 2 volumes, ed. by 
T.R. Korneich, Document No. CONF-770921 (In press). All available 
from the National Technical Information Center (NTIS). Springfield, 
VA 22161. 

Wind Power . Daniel M. Simmons; Noyes Data Corp., Hill Road at Grand 

Kvenue. Park Ridge, NJ 07656. 1975. 300 pp.. $24.00. International 
coverage of wind energy research and development. Describes the 
different types of systems and Includes listing of commercially 
available equipment. 

Windmill Catalog . Wind Directory, Box 14, Rockvtlle Center, NY 11571, 
1978, $4.00. Describes the different wind power systems available 
tn the United States and Canada. Lists manufacturers and 
consultants. 

Windmills and Water-mills . John Reynolds; Praeger Publishers. 200 Park 

Avenue. New York. NY 10017. 1970. 196 pp.. $8.95. Good history of 
the ways that wind power has been put to use In the past. Includes 
a glossary of terms. 
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OVERVIEW 



BI0HAS5 

Techno logy 
Public Bulldlnns: 

It 1s already feasible to use wood energy for many buildings' space heat 
and hot water requirements. Technological advances and equipment development 
now near i nq completion will soon make It practlde to substltue wood In nearly 
all circumstances. Stoves and furnaces burning chunk wood may always be 
appl1c»ble for unique situations in small buildings or spaces requiring 
supplemental heat. Industrial wood boiler systems have long proven dependable 
and practical when large energy needs occurred where sufficient space was 
available for wood chips handling and storage. Boilers using wood chips as 
fuel are now also available in the energy mid-range between chunk wood 
furnaces and industrial boilers. 

The most significant advances in wood energy technology are in the areas 
of convenience and automation. Coincident ly, and perhaps equally as 
important, these advances have increased combustion efficiency and lowered air 
pollution emissions. Three examples deserve special attention: 

(1) The "Hill furnace" burns chunk wood under optimum combustion 

conditions. Heat Is stored as hot water until needed. Firing need 
bt done only every 1-3 days, depending on weather and sizing. 
Presently available for residential use. parallel units or larger 
systems would be suitable for many Institutional needs. 
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(2) Auger fed or stoker systems, similar to those used to burn coal, can 
operate automatically on wood chips, denslfted wood pellets or cubes, 
or powdered wood. These require minimal supervision and maintenance. 

(3) Gaslfters reduce densified wood or chips into a number of combustible 
gases In an oxygen starved environment. The gases are then 
introduced into a combustion chamber where a spark and oxygen are 
added. The biggest advantage of this system 1s that It can use an 
existing oil or gas furnace as the combustion chamber, substituting 
the gaslfler for the oil or gas delivery system. Such a retrofit is 
relatively Inexpensive. These systems, while commercially available, 
arc not yet considered fully reliable. 

Note should be made of the term "densified wood." This product consists 
of wood pulverized, dried, and then squeezed to a density about twice that of 
the heaviest hardwoods. The resulting product Is consistent, dry. having 
"fluid flow" characteristics, and requiring only half the storage space per 
BTD as common wood. Periodic, unobtrusive delivery of densified wood the way 
oil is delivered today Is feasible. This product Is not available m all 
areas yet, but supplies are expanding. 



Municipal Electric Generation 

wood used as a fuel in the production of electricity Is common 1n the wood 
using industry. Recently Burlington, Vermont converted two 10-megawatt (MW) 
boilers to wood chips and, based on their successful experience, has applied 
for permits to build a 50 MW plant. At least two other municipalities In the 
United States are proceeding with similar plans. Cogeneratlon of electricity 
and process steam for Industrial purposes can prove highly efficient when the 
proper match can be made between electric demand and industrial steam demand. 
Municipal electric generation In conjunction with steam production for an 
adjoining Industrial park may have unique advantages. 
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Wood as a Supplement to ^nictpal Solid Waste 



Economies of scale often prevent the use of municipal solid waste as a 
feasible energy source. Wood, especially wood residues containing foreign 
substances which make them less desirable as a fuel, can be added to MSW to 
better the economies of scale of an energy plant. Bark, discarded wooden 
pellets and crating, and building demolition materials are wood energy sources 
which are poor by wood standards but better than average by MSW standards. 



Industrial : 

Improved wood handling and combustion systems for fuelwood have enabled 
many industries to satisfy much of their energy needs by the burning of wood 
waste and residues. Those residues, which in some cases once posed a disposal 
problem, now replace fossil fuels in the production of space heating, 
industrial process heat and electrical power. 

Typically, a wood system starts with a storage bin or pile for the wood 
residue, which is conveyed to a grinder (or "hog") that converts the supply to 
fuelwood of required size. The fuel is then either stored again or fed into 
the combustor, usually a firetube or wastetube boiler. 

More than one-half of the energy requirements of the forest products 
industry (lumber, paper and furniture) are currently met by combustion of 
self-generated wood residues. State medical facilities and educational 
institutions located near reliable fuelwood suppliers are among recent 
converters to wood fired systems. 



Residential : 

Residential use of fuelwood has grown so rapidly In some rural regions 
that It is hard to spot a house without a stack of wood nearby. Improve 
designs for wood burning stoves and central wood burning furnaces prevent 
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excessive heat loss up a chimney, giving wood an economic edge over heating 
oil, even when purchased at higher prices. 

Recent studies have established that In the fuel oil dependent Northeast, 
one third of all homeowners rely on fuelwood as a heat source to some degree. 

The often voiced concern that growing reliance on fuelwood will deplete 
forest resources is unfounded. In fact, fuelwood demand presents an 
opportunity to improve forests that have been poorly managed. Proper 
harvesting of fuelwood usually amounts to the thinning of timber stands, and 
allows the unobstructed growth of high quality "crop" trees destined to be 
lumber, and faster growth of other trees suited for papermak Ing. 



Economics 

For commerc la 1-sca le installations, the cost of conversion to wood-fired 
system can range from a few thousand to many millions of dollars, depending on 
the size and comp lenity of the operation. Despite the costs, many converters 

particularly those having on-site wood residue production — recoup the 
Inttial outlay through fuel savings in a very few years, and 1n some cases. In 
less than a year. 

Residential fuelwood users encounter Initial costs of between one hundred 
to a thousand dollars for a woodbumlng stove, and up to two thousand dollars 
for a wood fired furnace. In return, homeowners who cut their own wood supply 
can reduce fuel costs to a marginal figure (In exchange for a few weekends of 
cutting and splitting), while homeowners who purchase their fuel supply often 
cut their annual fuel bill (for wood and fossil fuels) In half. 

Marketplace 

Both commercial and residential fuelwood equipment are available from 
hundreds of manufacturers and suppliers, many of whom never fully left the 
business when America converted to fossil fuels, and others who entered the 
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market In response to the renewed Interest tn wood. Both groups have 
contributed to improved system designs. For commercial systems, the largest 
manufacturers tend to be located In the South, Pacific Northwest and Great 
Lakes Regions. Residential woodburnlng stove manufacturers are found in most 
regions of the country that are forested. 

The market potential for institutional. Industrial and residential users 
It considerable, as only a small percent of the potentially available fuelwood 
is currently being burned. The resource is not, however, evenly spread near 
otherwise potential users, since the trucking radius of fuelwood is only 50-60 
miles (although It is about ?O0 miles for wood that has densified and 
pellettzed). Industrial sites in the forested regions will therefore undergo 
numerous conversions, while other regions on the fringe or beyond large scale 
wood operations will see little or no fuelwood use In the near future. 

Barriers and Incentives 

Incentives to fuelwood development Include the following: 

• Hood Is an indigenous and renewable resource. 

• Large quantities of wood residues are available now. 

• Technology is improving for pelletization. boiler systems, cogeneration 
and emissions control. 

• Numerous installations — small and large — are currently operating 
successfully. 

• Interest is growing among non-forest product Institutions and 
facilities. 

• Encouraging results from wood-coal firings. 

• Tax Incentives improve the economic feasibility of conversion. 

The current drawbacks to fuelwood use are: 

• Inadequate breakdown of wood residue availability by geographic regions 

• Potentially high capital cost of conversion 
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• High transportation and handling costs 

t Increasing competition for a versatile resource 

• Environmental restraints 



Outlook 

Fuelwood use will continue to develop as one of the country's most 
productive renewable resources; the technology already exists that makes 
fuelwood economically viable, and established marketing and system delivery 
firms are well-established. 



am 1 , amn 

Wood 



[)ec.Sion»aker-s 6u.de to Wood F uel for SwH Industrial Energy Users. 
L. O'Grady. SERI, 1980. 

Development of a Small Institution al Heating Plant to Utilize Forest 

Forest Management for America . Horbark Industries. Inc.. Michigan, 1980. 

New Concepts in Waste Utilization and Biomass . Presented to: Energy 
Technology Conference and Exposition. Washington. D.C. . February 
1978. 

1978. 

The Timber Industries of New Jersey and Delaware . U.S.O.A. Forest Service 
Resource Bulletin, 1973. 

Wood Fuel for Small Industrial Energy Users . Jane S. McKimwjn Center. 
North Caro l ina State University. Octob er 1979. 

wood BgjjM tn> EKjMB "°od-Using Industry . New York Stat* Energy 

Wood Fuel Use in the Secondary Wood-Using Industries . New York State 
Energy Office, March 1980. 

Wood Heat . J. Vivian; Rodale Press, Inc., Emmanus. PA 18049. 1976, 320 
pp.. S8.9S. 

H °° d H 19 t 77" 9 ?3S n w 00k i8 SeU: ^ B °° kS ' B1Ue " ,d5e SU ™ U ' " A 172M ' 



982A/66A 



OVERVIEW 
SMALL-SCALE HYDROELECTRIC 



Technology 

Water power has been used as an energy source since the colonial era. and 
still produces between 13 and 15 percent of the nation's total supply of 
electric energy. This annual total generation of approximately 64.000 
megawatts makes hydropower the most widely used renewable energy source H the 
United States. 

Hydroelectric plants transform the potential energy of water Into 
electrical energy 1n three basic steps: 

• water from a reservoir or diversion structure is carried through the 
«1r Inlet to a turbine 

• the falling water turns the turbine, which Is connected to a generator, 
and 

• the high-speed rotation of the generator coll generates electricity, 
which can then be transmitted to users through power lines. 

The water above a dam possesses potential energy because its level is 
higher than that of the water downstream. The amount of energy in the falling 
water is directly related to how far U falls, a quantity called "hydraulic 
head." The amount of power that can be produced by the water is proportional 
to the head and the flow rate of the water. 
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The type of generation equipment for any hydro facility wist take Into 
consideration the characteristics peculiar to the specific site. Several 
different turbine types have been developed and adapted to the small-scale, 
low-head conditions common here In the Northeast. These turbines differ from 
large-scale equipment In that they are more capable of Maintaining high 
conversion efficiencies over a wide range of flow condition.. The full 
potential of a site cannot be effectively developed without adequate 
consideration of turbine requirements in terms of head and flow. 

Small-scale dams - those with a rated capacity of less than 25 megawatts 
— are often referred to as low-head dams. These small-scale dams are often 
operated "run of river." In other words, all of the water flowing downstream 
at any given time will flow through the dam; virtually no storage reservoir 1$ 
created. Because a run-of -river dam does not store up a large amount of 
water, its power capacity varies with the changing flow rate of the river. A 
user whose need for power fluctuates in synchronization with river flows 
(which peak In spring and are low in summer) is often difficult to find. 
Several kinds of municipal loads, however, do meet the constraints of 
run-of-rlver hydropower. For example, public schools have high usage during 
the school year (September to June) and have virtually no usage In summer. In 
addition, the demand for municipal street lighting 1$ high on long winter 
nights, and low on shorter summer nights. 



Economics 

Low-head hydroelectric Installations tend to have higher equipment costs 
per installed kilowatt of capacity than do high-head units. Because the 
turbine diameter required to extract a given amount of power from the water 
Increases quite rapidly as the head decreases, proportionally, low-head 
installations require larger equipment to produce the same amount of power. 
Operation costs for small-scale hydro, however, are lower, because the power 
source (the water) is free, and the dam requires little attention or 
maintenance. 
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The Northeast Is dotted with hundred of old dams, stnce water power played 
a major role In the early industrial development of the region. The capital 
costs of Installing a new hydropower plant at one of these old dams, howeve', 
can be high, stnce they involve feasibility studies, planning, and design, and 
upgrading the dam itself, as well as purchasing and installing the generation 
equ Ipment. 

Hydropower Is a cheap form of electricity. Existing facilities produce it 
for as little as .35 cents per kilowatt -hour (kUh), and newly Installed 
hydropower will cost between 1.5 and 8 cents per kWh. These costs compare 
favorably with 4-5 cents per kWh for nuclear power, 6-8 cents per kWh for 
coal, and 10 cents per kWh for combustion-generated electricity. 1 

■ 

Marketplace 

Shortages and price increases for fossil fuels, as well as environmental 
considerations, have made hydroelectr ic ity increasingly attractive over the 
last ten years, and have led to a new interest in developing the hydropower 
potential. A recent survey of hydro potential by the U.S. Army Corps of 
Engineers, Preliminary Inventory of Hydropower Resources. 1979 . indicates that 
the nation's total hydro power potential is almost 513,000 megawatts, which 1s 
over eight times capacity at the existing 1,251 faculties. These figures, 
however, may be high, since they do not balance the potential for power 
generation against the competing uses for dams, such as recreation, flood 
control, irrigation, and drinking water; nor do they take into account the 
engineering, economic, and environmental factors that would constrain the full 
development of this potential. Estimates of the low-head hydro potential 
range from 13,000 to 58,000 megawatts, although recent studies tend to favor 
the lower figure. About half of this potential Is at existing dams. 
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A small but significant boom in small-scale hydropower development Is 
currently taking place. By far the largest category of these developers, both 
no* and in the future, consists of municipalities, cooperatives and Irrigation 
districts. These developers are favored by federal licensing requirements and 
have access to low-cost or tax-free capital for small-scale projects. Over 40 
municipalities have license applications pending at present. 



Barriers and Incentives 

By far the largest direct benefit of municipal low-head hydro is the 
reduction of energy expenditures. However, additional benefits include 
potential reduction of pollution from less environmentally benigh sources 
(such as nuclear, coal and oil), and provision of a labor-intensive activity 
which could be carried out by a public works Job corps. In addition, the 
power produced by small-scale dams may be cheaper than that of local 
utilities, and could be offered as an Incentive for new industry to locate In 
an area, creating more Jobs and new tax revenues. 

Despite the attractiveness of hydro as a renewable, cheap energy resource, 
developers face a variety of limitations and constraints. First, hydropower 
must compete with conflicting demands on water supply, including flood control, 
recreation and ecosystem maintenance. In addition, because of the relatively 
high initial capital cost for small-scale hydro facilities, financing costs 
have a major impact on the price of the power produced, representing up to 90 
percent of energy costs. However, once constructed, the energy produced by 
hydro is relatively immune to both inflation and rising fuel prices. 



Outlook 

Hydropower is one of the Northeast's most accessible energy resources. It 
Is particularly well-suited to small-scale municipal generation. 1 



"Rising Oil and Gas Prices are Making Hydropower Look Better Every Day," 
National Journal. April », 1980, p. 685. 
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OVERVIEW 
INDUSTRIAL PROCESS HEAT 



Techno logy 

Industry Is the largest user of energy In the United States, consuming 
about 37 percent of the nation's total energy; approximately two-thirds of 
industrial energy Is used for heat manufacturing processes. This "process 
heat," or thermal energy, is used to produce hot water, hot air, and steam 
that are used in the preparation and treatment of goods produced by 
manufacturing processes. 

In theory, solar energy can be supplied m any form required by industry. 
In practice, however, the use of solar energy is currently most cost-effective 
at low or Intermediate temperatures of 550° or less. But, as illustrated In 
Figure 1 below, at least 27 percent of Industrial process heat needs fall in 
this temperature range; and If preheating to 550°F for higher temperature 
requirements Is considered, 51 percent of industry's process heat can be 
supplied with available solar equipment. Depending on the temperature and 
form In which heat Is needed, process heat can be supplied by flat plate 
collectors, evacuated tube collectors, parabolic troughs, or Hne-focus1ng 
solar concentrators. 

The following are typical solar process heat applications: 

• hot water for textile dyeing 

• hot water for concrete block curing 

• boiler feedwater preheat 

• steam/hot oil for cooking 
t hot air for crop drying 



978A/64A 



f£2SS5i£S 



In most instances, solar process heat is not yet cost-competitive with 
energy from fossil fuels. To be competitive at today's fuel prices, solar 
collector systea used In industry Mould have to be very Inexpensive (less than 
J10 per square foot of collector, installed) and would have to deliver 200.000 
BTU's per square foot per year. The first commercially viable system will 
most likely be constructed of low cost materials, such as plastics, and will 
operate at low temperatures {less than 160°F). Obviously, increases in the 
prices of conventional fuels Increase the economic feasibility of IPH as well. 

Marketplace 

There are approximately 25 solar process heat systems Installed or under 
construction in the United States. Two of these are 1n the Northeast: a 
concrete block plant In Harrisburg, Pennsylvania and a precision metal tubing 
factory in Lanconla, New Hampshire. Costs are too high for a recognizable 
solar process heat equipment market to exist yet. Host process heat systems 
that have been Installed have been 1n conjunction with Department of Energy 
field tests and demonstration projects. 

Because of site-specific limiting factors, such as space available for 
collectors and potential for waste heat recovery. It Is difficult to estimate 
the potential market in the Northeast for solar process heat. The most likely 
early commercialization opportunities for industrial application of solar are 
textile dyeing, food processing, concrete block curing and leather tanning. 

However, It Is possible to estimate the maximum possible contribution of 
solar based on the temperatures of industrial processes. Low temperature 
industrial processes (less than 180°F), which will be the first to be heated 
by solar, account for 3 percent of Industrial process heat (80 trillion BTU in 
the Northeast). Moderate temperature processes (less than 500°), which have 
the potential of being heated by solar in the future, account for 25 percent 
of process heat (680 trillion BTU in the Northeast). 
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Barriers and Incentives 



By fir the largest barrier to solar Industrial process heat is cost. If 
the price Is attractive, industries will buy solar. At present, financial 
Incentives Include property and sales tax exemptions on solar equipment in 
most Northeast states, and federal investment tax credits totalling 25 
percent, as follows: 

15X alternative energy Investment tax credit 
♦ 10» investment tax credit for manufacturing processes 
25» total investment tax credit for 
solar Industrial process heat 

Within the next decade, lower cost solar systems, achievable through 
standardized designs and mass production techniques, coupled with escalating 
prices and dwindling supplies of fossil fuels, should make solar more 
. cost -competitive 

Land use sometimes presents another barrier to the adoption of solar 
industrial process heat systems, since the process may require a collector 
field too large or too heavy to be placed on a manufacturing facility's roof. 
Moreover, even when land is available, local zoning ordinances, or the cost of 
acquisition may preclude its use as a collector site. 

Many of the benefits of a solar 1PH system are not easily quantified, but 
are of Increasing importance to industrial management. For example, a solar 
system can avert costly plant shutdowns caused by Interruption of the fossil 
fuel supply. Furthermore, it offers an attractive opportunity for reducing 
air pollution without expensive retrofitting of existing equipment, which may 
also bring public relations benefits. 



tut loot 

Current solar systems are technically capable of significant contributions 
to the process heat needs of many industries. Though no real breakthroughs 
are expected in solar thermal technology, continued research and development 
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should produce systems which operate efficiently at higher temperatures. 
Although solar systems may not be economical today, many industrial process 
heat systems may be economical within the next 10 years, as the cost of fossil 
fuels and the price of constructing fossil-fuel heating systems increases 
because of the need for pollution controls. 

What will make solar process heat competitive in the right application 
will be common sense design and practical engineering to put together 
materials and components to deliver energy at a reasonable cost. 
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OVERVIEW 
MUNICIPAL SOLID WASTE 



Technology 

The United States generates more than 135 million tons of municipal solid 
waste (MSW) annually. Its disposal is a rapidly growing problem for many 
areas of the country where traditional methods of disposal are proving to be 
either too expensive or environmentally unacceptable.^ One promising 
solution, however, Is energy recovery from refuse through a number of resource 
recovery lecnniques. 

The knowledge of available and promising resource recovery technologies 
will serve as a valuable reference to smaller communities and towns 
considering a more advanced solid waste management program than the 
conventional sanitary landfill. Several resource recovery technologies are 
considered to be sufficiently developed to be available for commercial 
applications. 

The primary consideration in producing energy from solid waste is the 
combustion of the refuse. Combustion technologies employ incinerator units to 
burn solid waste. The heat of combustion Is transferred by a boiler system to 
produce steam. For Incineration systems designed to market steam the 
generally accepted maximum steam line distance is about three miles. 
Distribution losses and transmission requirements will generally reflect an 
uneconomical system for greater distances. The four most common types of 
combustion technologies are examined below: 



1. Ch 7 P. 147 "Resource Recovery From MSW", Energy from Solid Waste: A 
Primer for Industry and Government . Northern Energy Corporation, 1981. 
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• Wass Burning. This term refers to combustion of the waste as received, 
although some facilities may shear or shred overs fie materials before 
feeding to the incinerator. The two most common methods of mass 
burning processes involve refractory lined or waterwall units. 
Refractory lining refers to a resistant coating that both decreases the 
transfer of the heat produced from the combustion process to areas 
outside the incinerator unit and protects the outer shell of the unit 
from extremes and sudden changes in temperature. Waterwall units are 
so named because the walls of the furnace are lined with tubes filled 
with circulating water. The moving liquid acts as a coolant for the 
walls, which decreases the need for protective (refractory) lining of 
the entire furnace. 

i Modular Incineration . Modular Incineration is a term given to a 
variety of pre-f abr Icated, or modular, two-chamber combustion units 
used extensively In the combustion of waste from small-scale 
application. Similar to the large mass-burning units, the smaller 
modular units have been operated to produce hot water and steam. In 
addition, recent design developments have Included the possibility of 
electrical generation through the incorporation of small-size turbine 
generators, although no systems are currently operating. 

• Refuse Derived Fuel . The processing of MSW into various forms for use 
as a fuel supplement with coal or oil Is unlike the strict Incineration 
of unprocessed MSW. Essentially, the heterogeneous waste Is processed 
to produce refuse-derived fuel (RDF) - a highly combustible, much more 
homogeneous fuel product than raw MSW. Since RDF 1s only a certain 
percentage of MSW and has a more combustible and controllable quality 
than MSW, overall furnace and boiler size (and therefore capital cost) 
can be decreased as compared to that needed for MSW. Since processing 
leads to the removal of certain inorganics, the heating value of waste 
In an RDF form Is also higher (5,000 - 7.000 Btu/lb.) than the heating 
value of raw MSW (4,000 - 5.000 Btu/lb.). 
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• Pyrolysls . Pyrolysis involves the destructive distillation of the 
refuse solids in an oxygen-free or low-oxygen atmosphere at high 
temperatures. This process produces volatile gases, a liquid fuel, and 
carbon char. The low-Btu gas may be combusted on site In an 
after-burner to produce steam or used with the char to further fuel the 
reaction and produce pyrolytic oil as the energy end product. 2 



Economics 

As the price of conventional fuels escalate and landfill costs and 
availability becomes Increasingly restrictive, the viability of 
waste-to-energy systems will be enhanced. Current capital costs are in the 
range of $25-40,000 per ton of installed capacity. Thus, a conventional 200 
ton per day facility for a community of 50,000 will cost approximately $2.5 - 
4.0 million to design, procure and install. To cover such costs, and. 
ideally, collect surplus revenues the sale of recovered energy and materials 
must equal or exceed the annual debt service and operating costs. This 
contributes to the critical importance of a long-term guaranteed market In the 
form of an industry, utility, commercial or institutional customer for the 
steam, hot water and/or electricity generated at the plant. 



Barriers and Incentives 

Assuming that HSU energy production is cost effective for your community, 
the single greatest barrier to its implementation might very well be Its 
actual or perceived negative impact on the local environment. Heavy metals 
and toxic substances are often present in municipal solid waste and these 
could contaminate the environment by polluting the air or by leaching from ash 



2. New England Energy Atlas, pp. 33-34. 
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disposal sites. Other potential environmental effects might Include air 
pollution, noise and congestion as a result of the facility's location and 
operation, although operating facilities on the small and medium-scale range 
have demonstrated few such problems. 3 



Marketplace 

Without a stable market, a waste-to-energy project cannot achieve economic 
viability. To date, most communities have found markets In local industries 
with substantial process steam requirements. These typically include the 
paper, textile and chemical plants which utilize steam in their manufacturing 
operations. As the cogeneratlon of steam and electricity become more common, 
additional market opportunities will emerge In other sectors. Recovered 
materials, e.g., glass, ferrous materials, aluminum and ash also offer 
opportunities to Increase revenues, particularly In large plants in which the 
volume of materials makes recovery economics particularly attractive. 

Because of the many and varied environmental considerations associated 
with KSW, the siting of such a facility is critical. As such. It Is important 
to keep this in mind In all of your land use planning activities, especially 
in parcels zoning for Industrial uses where potential new customers are 
located. 



Outlook 

Waste-to-energy facilities promise to make a significant contribution to 
community energy self-sufficiency as a new generation of technologies are 
thoroughly tested and operated. The dual advantages of waste management and 
energy production In an environmentally compatible fashion will enhance the 
attractiveness of waste-to-energy projects. A conmunity can facilitate this 
process through its zoning and master planning activities. 



3. New England Energy Atlas, p. 35. 
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Small/Medium Scale Resource Recovery 
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September 1980. 
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Campbell, J. and Renard. M. "Oenslf Icatlon of Refuse - Derived 
Fuels: Preparation, Properties, and Systems for Small 
Communities," EPA, Connecticut, December 1980. 

Barlow, K. "Burning Refuse - Derived Fuel In a 50MW Utility 
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Utility Fuel, Fort Lauderdale. Florida, January 1980. 
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PtCTOVOLTAICS 



Technology 

The photovoltaic effect Is the process that occurs when light hits certain 
sensitive materials and creates a flow of electrons - an electrical current. 
A typical photovoltaic cell contains two very thin layers of silicon with an 
outside wire attached to each layer. In one layer, a few atoms In the silicon 
wafer have been replaced by a "dopant" element that will accept excess 
electrons, like boron; In the other, the replacement atoms are 
electron -donors, often phosphorus. Sunlight falling on the donor layer forces 
electrons to move along the wire to the acceptor layer, creating a flow of 
electricity. Large numbers of these silicon wafers, or photovoltaic cells, 
can be connected electrically to form solar panels, which are the building 
blocks of solar electric systems. The electrical current obtained from the 
cell is directly proportional to the area receiving light. Today, a 
photovoltaic panel can produce about 100 watts of electricity per square yard 
of area covered. 



The cost of solar energy is measured in terms of cost per peak watt, or 
the maximum amount of solar energy generated by the cell during favorable 
conditions. In 1958, the cost was approximately 12.000 per peak watt. Today, 
the cell cost averages between $8 and ilO per peak watt. For a total array, 
energy costs are approximately twice this - or J16 to $20 per peak watt. The 
Department of Energy's goal of S.70 (in 1980 dollars) per peak watt by 1986 is 
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considered attainable. «nd even conservative, by some experts tn the field. 
At this price, photovoltaic electricity will be cost-competitive with utility 
rates in many cities today. 



marketplace 

Though photovoltaics is not yet widely commerc tallied, many cost-effective 
uses for the technology exist today. Photovoltaics is still used In 
spacecraft as it was In the 1950's. In addition, these solar systems are used 
to provide electricity in areas where there are no existing power lines or 
public utility systems. For example, these solar systems are being used today 
as power supplies for: 



Communications -- electronic microwave receiving and 
transmitting devices usually located In remote areas; emergency 
call boxes on remote roadways. 

Railroad Signals electric power for warning lights, railroad 
crossing signals, track signals, stoplights and cabooses. 

Navigational Aids — marker buoys, channel markers, foghorns and 
oil platform lights. 

Data Transmission - devices that measure and transmit water 
level, snowfall and seismic data from remote areas. 

Hater Pumping — water pumps used for remote stock watering, 
village drinking water and irrigation. 

Lighting — highway and commercial signs. 

Cathodic Protection — prevention of corrosion In underground 
pipelines. 

Today, less than twenty companies worldwide are In the commercial market 
for photovoltaics. Independent forecasters predict that the world market will 
top J100 million In 1982. and will exceed SI billion by the year 2000. 
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Barriers and Incentives 



Cost Is the greatest barrier to widespread commercialization of 
pnotovoltaics. Even at today's much-reduced prices of S8 to S10 per peak 
watt, electricity generated by photovoltaic conversion Is still far too 
expensive for all uses but those listed above. 

In principle, no major technological breakthrough is needed in the 
technology to achieve cost-effectiveness. Improvements in manufacturing 
techniques and generating efficiency could cut costs sufficiently to make 
current photovoltaic technology cost-compet it ive. Presently silicon cells are 
primarily hand-made, and labor accounts for more than a third of the cost of 
manufacture. Waste of the purified silicon component accounts for another 
substantial portion of the cost. New manufacturing techniques are currently 
being developed to cut both labor and material costs. 

Outlook 

As the photovoltaic cell/array production process becomes more automated 
and voluae increases, the cost of photovoltaic electricity Is expected to rt-op 
each year, achieving the Department of Energy's goal of J. 70 per peak watt by 
the year 1986. At this price, photovoltaic power will be cost-competitive 
with energy derived from fossil fuels. 
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A1r-Cond1t1W!lng & Refrigeration Institute 
1815 North Fort Myer Drive 
Arlington, Virginia 22209 
(703) 524-8800 

Formed A1r Conditioning & Refrigeration Institute Foundation (ARIF) 
to draft rating standards for collectors and identify procedures 
necessary to establish a certification program for collectors. 
Presently under NBS contract to identify collector testing 
laboratories using ASHRAE standards. 

American Institute of Atph'tects (AIA) 

American Institute of Architects Research Corporation ( AI ARC) " 
1735 New York Avenue, NW 
Washington, D.C. 20006 
(202) 785-7248 

Publications: Survey of Passive Solar Buildings, Energy Conservation 
In Building Design, New Design Concepts for Energy Conserving 
Butldtngs, Basics of Solar Heating and Hot Water Systems, AIA 
Journal, AIA Memo, Energy Notebook series brochures on solar and 
conservation. 

American National Standards Institute 

1430 Broadway 

New York, New York 10018 

(212) 354-3300 

American Planning Association 
1313 East 60th Street 
Chicago. Illinois 60637 
(312) 947-2560 

Publications: Site Planning for Solar Access, Protecting Solar 
Access for Residential Development, Manual of Community Architecture 
(In conjunction with HUD); Planning Advisory Service Reports, 
information on energy conservation regulations, solar access, solar 
design, and solar energy use. 
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• American Planning Association 
Energy Planning Division 
P.O. Box 172 

Vienna. Virginia 22180 
(703 ) 827-7040 

Publications: Energy Planning Network newsletter. 

• American Section/International Solar 
Energy Soc lety (AS/ISES) 

Research Institute for Advanced Technology 
U.S. Highway 190 west 
Ktlleen. Texas 76541 
(817) 526-1300 

Uses and applications of solar energy; has the following state and 
regional chapters (see information under each state): Alabama. 
Arizona, Colorado, Georgia, Illinois, Indiana, Kansas, Michigan, 
Mississippi, Nebraska, New England, New Mexico, New York. North 
Carolina, Ohio. Oklahoma, Pacific Northwest, Pennsylvania, Tennessee, 
Texas, Virginia, Wisconsin. 

Publications: Solar Age (monthly). Solar Energy (bimonthly). Sun 
World (quarterly), ISES News (international newsletter). Annual 
Membership Directory, conference proceedings, books, reprints, 
educational materials. 

• American Society of Heating, Refrigeration 

and Air-Cond It toning Engineers 
345 East 47th Street 
New York. New York 10017 
(212) 644-7853 

Developed widely used standards for testing the performance of 
thermal storage and collectors, both flatplate and evacuated table. 

• American Society of Mechanical Engineers 
United Engineering Center 

345 East 47th Street 

New York, New York 10017 

(212) 644-7722 

Developed Optimal Standard for Controllers used 1n solar heating 
systems. Presently developing information on heat transfer fluids. 

• American Wind Energy Association 
1621 Connecticut Avenue. SW 
Washington, D.C. 20009 

(202) 667-9137 

Publications: AWEA Wtndletter, Wind Technology Journal: also 
publishes information on research contracts, conference proceedings, 
and ttems of general Interest. 
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Sponsors two conferences each year, which Include presentations and 
exhibits. Provides legislators with necessary Information to make 
assessments of wind as an energy source. Offers participation In 
funded research projects and assistance in proposal preparation. 

• Center for Neighborhood Technology 
570 West Randolph Street 
Chicago, Illinois 60606 

(312) 454-0126 

Publications: "The Neighborhood Works" published twice monthly, « 
newsletter reporting on "low" technologies feasible In a neighborhood 
setting. 

• Center For Renewable Resources (CRR) 
1001 Connecticut Avenue, NW 

Suite 510 

Washington, D.C. 20036 
(202) 466-6880 

Publications: Shining Examples: Model Projects In Renewable Energy, 
Sources of Funds for Solar Energy Projects, educational information 
and brochures on solar energy. 

• Coalition of Northeast Municipalities 
131 Tremont Street 

Boston, Masschusetts 02111 
(617) 542-5444 

Publications: Northeast Municipal Conservation Initiatives, 
Directory of Northeast and National Organizations, and Other Analyses 
and Handbooks. 

Formed in 1977 to assist distressed Municipal Governments in New 
England. New York, New Jersey and Pennsylvania; addresses the fiscal 
economic development and energy conservation problems facing the 
region's cities and towns; administered by The New England Municipal 
Center (NEMC). 

• Community Services Administration 
1200 19th Street. NW 
Washington. D.C. 20506 

(202) 655-4000 

CSA, primary sponsor of the National Center for Appropriate 

Technology, is spearheading the bulk of current Federal programs 

aimed at making solar technologies available to low-Income people. 

• Department of Energy 

Local Affairs Branch, Intergovernmental Affairs 
1000 Independence Avenue. SW 
Washington, D.C 20585 
(202 ) 252-5661 
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HUO Community Planning Department 
451 7th Street, SW 
Washington, DC 20410 
(202) 755-6270 

International Association of Plumbing I Mechanical Officials 

503? AlhMtra Avenue 

Los Angeles. California 90032 

(213) ?23-U71 

Issued the Uniform Solar Energy Code, which details a set a minimum 
requirements and standards for protection of public health, safety 
and welfare. Code provisions apply to the erection, installation, 
alteration, addition, repair, relocation, replacement, maintenance or 
use of solar systems. Also provides for accreditation of solar 
domestic hot water systems. 

International City Manager's Association 
1140 Connecticut Avenue, NW 
Washington, D.C. 20036 
(202) 293-2200 

Library of Congress, Science and Technology Division 
10 1st Street, SE 
Washington, D.C. 20540 
(202) 282-5000 

The library has material on solar, wind, and tidal power; answers 
questions from the public and makes referrals. 

Metropolitan Solar Energy Society 

P.O. Box 2147 

Grand Central Station 

New York. New York 10163 

A chapter of the American Section of ISES; arranges solar building 
tours and special interest solar conferences: engaged in a Solar Town 
Meetings program throughout the Trl-State Mew York metropolitan area; 
holds meetings every six weeks. 

Publications: Solar Action Newsletter and Resource Guide. 

Mid-Atlantic Solar Energy Association (MASEA) 
2233 Grays Ferry Avenue 
Philadelphia, Pennsylvania 19146 
(215) 963-0880 

Publications: Solar Glaring Proceedings, Passive Solar: State of 
the Art. Site Built collector Proceedings, "The Solar News", 
quarterly newsletter. 

National Association of Counties 
1735 New York Avenue. NW 
Washington, D.C. 20006 
(202) 785-9577 
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• National Association of Home Builders 
15th and M Streets. NW 
Washington. DC 20005 

(202) 452-0200 

Publications: (available to NAHB members only) Builder. Economic 
Hews Notes, Library Bulletin. Homes and Homebuilding, Designing and 
Building a Solar Home, Solar Energy for Homeowners: also 
bibliographies, booklets and manuals. 

Resource group for builders, has library with material on energy 
conservation and solar; provides information on thermal performance 
guidelines for single-family dwellings and apartments in various 
geographic regions. 

• National Bureau of Standards 
Building 22SA 114 
Washington. D.C 20234 

(202 ) 921-3285 

• National Center for Appropriate Technology 
P.O. Box 383B 

Butte, Montana 59701 
(406) 494-4572 

Publications: Briefs, Bibliographies, monographs and research 
reports. 

NCAT develops and applies appropriate technologies to the 
energy-related needs and problems of low-income people and 
communities and is funded by the Community Services Administration. 
Its primary areas of research and technical assistance include solar 
energy applications, agricultural waste recycling, biomass 
conversion, housing and transportation. 

• National Community Energy Management Center 
400 N. Capital Street. NW 

Suite 390 

Washington, O.C. 20001 
(202) 638-1445 

• National League of Cities 
1620 I Street, NW 
Washington, D.C. 20006 
(202) 293-7310 

e National Oceanic I Atmospheric Administration 
National Climatic Center 
Asheville. North Carolina 28801 
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National Solar Heating t Cooling Infomatlon Center 
P.O. Box 1607 

Rockvllle. Maryland 20850 

800-523-2929 (toll free) 

800-462-4983 (toll free In Pennsylvania) 

Publications: Bibliographies and Fact Sheets 

National Weather Service 
8060 13th Street 
Silver Spring, Maryland 20910 
(301) 427-7689 

New England Solar Energy Association 

(Chapter of American Section/International Solar Energy Society) 
P.O. Box 541 

Brattleboro, Vermont 05301 
(80?) 254-2386 

Publications: Newsletter, covering technology developments, events, 
book reviews. Solar Booklist. 1979 Solar Greenhouse Conference 
Proceedings. 

Maintains resource library for members: provides slide sets on solar 
greenhouses and stte-bullt collectors; host of Fifth National Passive 
Solar Conference (Passive '80). 

Northeast Solar Energy Center 
470 Atlantic Avenue 
Boston. Massachusetts 02210 
(617) 292-9250 

Department of Energy's lead institution for solar research and 
deve I opmen t . 

Solar Energy Industries Association 
10001 Connecticut Avenue, NW 
Washington, O.C 20036 

(202) 293-2981 

Publications: Newsletter, SEM 79 (solar product directory), SoUr 
Advertising Guidelines, Solar Warranty Guidelines. Solar Engineering 
Magazine 

Trade organization for manufacturers, distributors, and designers of 
solar energy equipment, promotes and lobbies for Increased use of 
solar energy. 

Solar Energy Research Institute 
1617 Cole Boulevard 
Golden, Colorado 80401 
(303) 231-7356 
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[V SAMPLE ORDINANCES 

An Introduction to the Resources Section: Solar Energy Ordinances 

There ere a variety of solar regulations which are emerging to address the 
multlfaeeted problems created by the development of solar energy systems an- 
the protection of solar access. As of June 1981 there were as many as 40 
different adopted solar regulations throughout the United States. Host of v 
adopted regulations address a variety of Issues. However, for the sake of 
clarity. It Is helpful to Isolate the distinct regulatory approaches which 
are emerging. Solar regulations can be classified Into six distinct types: 

1. Regulations removing existing barriers : 

Typical regulations that have addressed the removal of legal barriers to 
the use of solar energy systems have focused on the relaxation of setbacks 
requirements and providing building height exemptions for solar energy 
systems. The Governments of Del Har, California, the County of San Diego, 
California, Madison, Connecticut and Ferrisburgh. Vermont have all 
attempted to remove leqal barriers from their zoning ordinances. The 
adopted regulations for DelMar, California are perhaps the best example 
Of this regulatory approach and are Included 1n the resource section. 

2. Regulations requiring solar conscious subdivision design 

One of the most significant areas of regulatory reform involves the adoption 
of the subdivision amendments which encourage proper orientation of houses, 
lots and streets. This regulatory approach 1s one of the most popular 
approaches since 1t ensures that all future development Is properly oriented 
to maximize the use of solar energy for space heating or domestic hot water. 
The Governments of Middlebury, Connecticut. Southbury, Connecticut. Madison, 
Wisconsin, Sacramento, California, Denver, Colorado, Santa Clara County. 
California, Port Arthur. Texas, Aspen, Colorado, Lincoln. Nebraska. Los 
Alamos, New Mexico, Ferrisburgh, Vermont. Naugatuck. Connecticut, and 
Albuquerque. New Mexico have included regulations containing policies 
on solar conscious street, lot or building orientations. The adopted 
regulations for Southbury, Connecticut are perhaps one of the best examples 
of this approach since their regulations have addressed solar conscious 
street, lot and building orientations. A copy of Southbury' s regulations 
are included in the resource section. 

3. Regulations providing incentives for the utilization of solar energy systems 

Several municipalities in the United States now offer density bounuses 
or reduced development costs to builders and developers who Include solar 
energy and energy conservation considerations into new developments. 
The most significant Incentive regulations for solar energy systems are 
those adopted by Loncoln, Nebraska and Ashland, Oregon. Both of these 
local governments offer density bonuses in exchange for the mandatory 
Installation of solar energy systems, and the proper orientation of 
streets and lots. A copy of one regulation adopted by Lincoln. Nebraska 
It included 1n the resource section. 



4. Regulations utilizing solar energy considerations as a factor In selectin 9 



Growth Management regulations and Planned Development regulations have 
utilized solar energy considerations as a factor In evaluating the overall 
suitability of certain types of new development proposals 1n certain 
areas of the United States. For example. Boulder, Colorado controls the 
amount of new multi family housing through a Residential Allocation System 
which evaluates the merits of new development proposals based on a variety 
of factors including its energy efficiency and Its use of solar conclous 
siting and building practices. Boulder's Residential Allocation System 
for Multi Family Development proposals 1s Included as an example of this 
regulatory approach In the resources section. 

5. Regulations mandating the Installation of solar energy systems In new 
development 

A growing number of California counties and cities have adopted local 
ordinances requiring the installation of solar energy systems in all new 
residential developments. Counties and municipalities which have required 
the installation of solar energy systems have generally limited the require- 
ment to domestic hot water heating or swimming pool heating involving 
new construction. However, at least one municipality requires the retrofit 
installation of solar domestic hot water systems on all residential units 
sold after ]982. Perhaps the best examples of this mandatory approach 
are in southern California. They include, San Diego County, California, 
Santa Clara County, California, Santa Barbara County, and Davis, California. 
A copu of the San Diego County Ordinance is Included in the resource section. 

6. Regulations protecting solar access 

Solar access protection has become a dominant consideration 1n many local 
regulatory approaches. The method of protecting solar access varies 
dramatically amongst these local governemtns which have adopted standards 
for solar access protection. 

Two basic regulatory approaches have emerged: (1) lot by lot solar access 
protection accomplished through a solar access recordation permit, and 
(2) area wide solar access protection accomplished through uniform standards 
for the siting of solar energy systems and the level of solar radiation to 
be provided to solar energy systems within each zoning district of the 
municipality. The Solar Access Recordation Permit approach is being used 
in Uoodburn, Oregon and requires a case by case analysis of the solar access 
available to each solar energy system prior to the issuance of a permit 
guaranteeing total protection from shadows cast by new buildings on 
construction and new vegetation to the south of the solar energy system. 
The area wide protection approach has been accomplished in a variety of 
ways Including the sue of solar bulk planes (Albuquerque, New Mexico), 
Solar setback provisions (Ashland, Oregon), protecting solar access by the 
use hypothetical south wall on the lot line (Los Alamos, New Mexico), reduced 
building height standards within specific zoning districts to protect solar 
access (Albuquerque, New Mexico), limiting variances to building heights 
or controlling building height exemptions to protect solar access (Uolcott. 



Connecticut) and establishing public control over vegetation to control 

one of the most significant threats to solar access (Woodburn, Oregon). 

* copy of the Albuquerque. New Mexico. Ashland. Oregon, Los Alanos. Mew Mexico 

and Woodburn. Oregon ordinances are Included In the resource section. 



CITY OF ALBUQUERQUE. NEW MEXICO 



I 

2 AMENDING ARTICLE XIV OP CHAPTEn 7 OP T1IE REVISED 

3 ORDINANCES OP ALBUQUERQUE. NEW MEXICO. IW*. TUT. 
« COMPREHENSIVE CITY ZONINC CODE. RELATING TO SOLA* 
3 ACCESS. 

( BE IT ORDAINED BY THE COUNCIL. THE COVERNINC BODY OF THE 

7 CITY OF ALBUQUERQUE, 

I Section I. Section 2.A of Article XIV of Chapter 7 ol the Revised 
» Otftrwwi ol Albuquerque, Now Meelco, l»7». Ii hereby amended to rood 

10 M follows: 

II -A. Thii ordinance U i.itcndti to e-.p achieve Article IX o! th: 

11 Charter of the City of Albuquerque and tho city-* master plan. In 
IJ particular the 
W Albuqusrqt. Vttemallllo 
IS intended to croon 
It development In order 
17 general well ere of the at. ten. of the city. These regulations ore 
II necessary to provide adequate open space* tor light and air u>dudin( sclrr 
U access, to avoid undue concentration of population, to aecurc safety from 

20 fire, panic, and other dangeri, to help control contention in the street! 

21 and public ware; to control -"-J abate unsightly toe of bulliZnc: or Mo) M 

22 facilitate adequate provuioni for community unlit lei and facllltisi such 

23 as transportation, wator. sewrr, schosls, and parks; to encc-jreue the mutt 
2« appropriate use of land; to properly channel flxsd w. tcr runu.*.'; to 
23 conserve and stabilise the valtio ol propert,; ami * eniumco the 

» of the I 




1 City's evrlu." 

2 Sccliua ••• Snm 1CD I ! .\rllctu XIV Cur- r 7 0. the P.c-iifl 
J Oidtnw o( AJImtiuerqur, New .v.sslco, l*T», u hcrctr amended IB rta:! 
a u Idmi 

9 "U»t UK. Minimum lot arc* shell U« 4.030 square Ic-t. 
A Minimum lot width shall be 40 fee', except that on all streets oriented 
7 north end south or within » defr.es ol this ssls. minimum lot width in 
t tubdiviuont for winch plats are submitted if •n Fcbmsry t, IV11, shell b» 
9 43 foot. Provided, however, that tho 03 !oot lot width requirement thai'. 

10 not epnly it there arc other meant ol assuring toiar MM to thi lot, or 

1 1 tho natura o! the etiltin, or e|iproved future devalonmr.nl cn-.tljuous to 

12 the lot precludes solar access to It.'* 

13 Section 3. S .Uon 10.E ol Article XIV ol Chapter 7 of the Revlse.1 
It Ordinances of Albuquerque, New Ueslco, l*7», la hereby amended by 
I J Insertlne, a new subsection to toad as follows! 

H "J.d For Ion In subdiylslons for which plan are submitted 

17 after November 1, and which from on streets which are oriented due 

It North-South or within 30 doc- ces I™*" 1 this o lenution, the minimum side 

It yi-d setback on th, southerly side shall be either. 

20 (1) 13 feet if the immediately adiacent slue yard setbac!. 

21 Is 3 feet or less, or 

U O) 10 feet U the immediately ad|acenl aide yard setback 

23 Is 5 fact or more. 

7a |n no shall the distance between two resident!:! 

23 buildings be less than 13 feet. 

Setback lines shall be as Indicated on the final rttt C>y 
note, reference or <£inen-.on) or as recited in the Restrictive Covenants 

21 filed with the plat. In absence ol the above, the setbacks shall be here I 

2< defined and the minimum side letuock for lots within the provisions ol 

30 Section IOX3.d shall be 10 feet on the South side and 3 feel on the Nortt 

31 side ol each lot, escept that on a comer lot the side yard setback nn the 

32 street side must be at least 10 feet." 

it Section C. Section aO.Cl.b ol Article XIV of Cnoptrr 7 of the 



fret. In fcty tMKiw lot Mil :> th* r»«J!.ninar r **• pHIWll IjfTI |] p i. 
is aubtnllted to th* City after P«jru»ry I, I'JJI, lie l„,jh: oi any uui!:: 
shall comply with on* of th* ioUowln; actional height .imiui.ont. 

0) Tht building h*l|nt shall nol MMM| lite following nets «, 
OI terminer by Uw duTancc cardinally sou in Inw Mw rwlfm Lrjndery 
■ill* lot asloUowl: 

Distance Cardinally 

South Froft Norther I 

0-3 leal > feet eaceet 10 

faac for tovnhouaea vl'_h-« 
party nail at th* auojrct lot Una 
' ' J-IO lMI ' 10 foot ' 

10-13 feat DIM 

13-20 feat 15 MM 

TO- 23 lac, 17 MM 

23-30 tat l» MM 

30-JS f««t H lewt 



20 JJ-aO la*'. 2 J l«* t 

21 eO-43 fa*t 2) l**I or asUmatleaiy 

22 (2) Th* height inall not ..cod a 23-de t ra,.«n : l. plan. !.» 

23 lurthar daflncd In paragraph (c) below) drawn upward Iron, a horliontal 
2« lin* located two f**l stay* th* m.an grad* at either 

23 (a) A lin* lying tan fa«t within th* lot lyln C to the north 

U and par *»!«l a r. pi " al eeuth Bid* of th* neighboring lot uhich li moat 

27 naarly perpe, :*r to cardinal north, U tha lot U vacant and no uuildin- 

21 pwmll for a struetur. Ml been applied fori or 

23 0>) Th* facade of th* principal r*lid«ntia: building an 

30 the lot lying to th* north, which most naarly facw cardinal south If tit* 

31 lot hat an e.itt.ng building int«nd*d for permanent occupancy or a 

32 building permit for such a struetur* hat been ia*u«d. 

33 (c) Th* plan* shall b* mad* up ol lines dra»-n cardjnail/ 
south. 23 degrees above horitor j, along all points identifying sosrl 
south*r[y setback lines or b...!dingl,n«. ■ 



I ievraaili. , n»nj. II 01. r lection, lu.-.trt.*.. orate-**, et..ia. 

I word c phraao si Ml ordinance I) lor 4n> MM held to be 
J unconeli rutional or other »i,e Invalid iry any court of competent 
% fcjrljnicuon, ouch docuion atvail not alleet the vanity ol IM reinjury 
> poriiom ol tlM orckncnc*. fhe Council, the C«ml«; toe. oi the Otr 
4 of Albuquerque. Hereby OccJjrei diet tl would heve pau-d ItM ordinance 
7 and each lection, uibteclion, lenience, dauie, word, or ptd*M theroot 

I Irreapective ol any one or more tactions, wtn-etiom. tentencej, clausal. 
» word! or phraaes bejn 5 declared uncenHlrutlonal or olhorwii* .nvejld. 

10 Section 1!. Compillne, Clame. ThU ordinance ihall be incortarated 

II In and compiled aa a port ol the Reviled Ordinance, ol AJbtlOMtrque, New 
12 Mexico, 1J7». 

1J Section a m.dlve Date am) Publication. TWa . 

II become effective lira day. alter publication in full. 
U 
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17 
It 
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ASHLAND, OREGON 



Chapter 16.70 
SOLAR ACCESS 

Sections: 

18.70.010 Purpose end lot»nr 
I8.70.0CO Oaflnltlons 
I8.70.0JO Solar Setbacivs 
18.70.040 Enforcement 

I3.7Q.QIQ Purr.oie and Infant . Tha purpose of tho Solar Accet : Chopta* - !s to 
provide protection c* » reasonable emount of solar ucccss to all parcals lr rc 
City so that I nvestments In solsr equlpnont may t>a secure, and (urthar ur.« of 
solar energy will ba encouragad. This protection should weigh equally on both 
tha receiving proporty owner and the property owner whlc'i will potontlally shade 
tha receiving property owner. 

18.70.020 Definitions . As us«d in this Chapter, the followlns t»r«is shall 
have the neenings shown: 

1. "Oulldeble area." That portion of a lot excluding the H I n I «M setback jru.i. 

2. "Collector surface." Any part of a solar col loetor tha* aisarps dlroc* 
solar energy for use in the collector's eoer;v transforme1 Ion whlcli shall 
Include solar aperture (windows i greenhouses > In passive sol"ir design. If 
does not Include such Items as frer.i supports and mounting heravreio. 

J. "Collector use period." 

a. For solar space heating collectors, or for collectors moi* for bo*h 
space heating ano cooling, 10 A'l to 2 M lees; so'ar tl-i» during leu te*&-.i 
October, November, January, February, Mnrc.'i, and April. 

b. For solar hot water he'.ting collectors or photovoltaic generators, 10 M 
to 2 PM local solar tir.< for the entire year. 

fi. In tho case of any a'-ancrent to tiia collector use p«r1cd, the sol !«c+or 
usa perlcd as defined on tho dole of Issue of the solar collector recor- 
dation shall apply. A recorned owner nay apply for o r.o-.i recordation 
yrn.itlng the new period of protection If a longor collector -*e period 
Is promulgated. 

4. "Developer:-.'' permit." Any r-smlt or author I rat Ion Issun:! bv Che CMy *4 a 
prerequisite for undertaking any development. It IncluJCi p WWl ti ar.-: eutrcr 
Izatlons customarily Krw-wn 14 building pern.1t, rawing ntprevel*., vat ia-.-.e; 
conditional uans, por-tltlo-.ings, subdivision*, or per«err.Mce sto.iiirjs de- 
velopment 



•Und:UM 



18.70.030 



S • setbeck from property line 
■ ■ solar altitude, 22° 

. - m*. ■ **** gagateMW^ 7 

H • halght of snadow-casting portion ol building 

d. No setback shall 6e required by this ordinal which shall be greater 
than 80 feat. 

e. All setbacks and slopes shall oe measured »° east and 30° wast of 

north. 

2. It the setback required under paragraph I above cannot be met by the proposed 
structure, then the following method shall be used to determine the setback. 
The actual shadow length to be cast by the proposed structure shall be deter- 
mined by the following formula: ' 

Where a > t»n"'/s. and where s > 0 




• cos (tan-'/s/l . H 



S ■ setback from property line 
s - soler altitude. 22° 

s ■ ..op. . mm* sr.^t^^ , a ,,wtla " ? 

H ■ height Of shadow-casting portion of building 

The Staff Advisor shell then determine whether or not the shadow Is cast 
upon a south or east facing portion of any existing building or onto the 
bulldable area In an undeveloped parcel. Setback* shell then be sufficient 
to ensure that no shading of a south or east wall, or shading Into tho 
bulldable aree of a vacant lot's scum or east sidas will occur. 

If the setback Is along e slope of less than -.10. any variance to this 
requirement shall be a Type I procedure. 

J. If noither of the above two criteria will result In a setback which would 
.allow development of the property by a structure «hose snaoow-casting portion 
ll no higher then 16 feet at Its highest point, and the setbacks are along 
slopes of greeter than -.10, and which otherwise -naets ell minimum requirements 
of the Land Use Ordinance, then the Staff Advisor shall datermlno whether or 



SOLAR SETBACK INFORMATION SHEET 



The City of Ashland has recently enacted a Solar Access Ordinance which protects 
property owner's right to sun. This concept 1s very Important as energy needs 
change and solar energy becomes more important, both for new structures and the 
retrofit of existing structures for solar hot water or photovoltaics . In order 
to ensure that new development does not cut off other people's sunlight, the 
ordinance uses actual shading patterns to determine the north side setback. In 
order to prevent costly delays or modification of plans, solar access setback 
requirements should be dealt with at the very beginning of the planning phase 
of the project. The City has developed an instruction handout which explains 
how to determine the north side setbacks. These setbacks are measured 30" east 
and west of north, as solar access 1s being protected between the hours of 
10 AM to 2PM. Plot plans submitted to the Building Department as part of a 
building permit are not complete unless the solar access Information is included 
on the plan. The plans will not be processed until this information is included . 
If you have questions concerning how to figure the setback, please contact the 
Planning Department and we will be more than willing to help you determine how 
the ordinance affects your project. 



" tap 2. 

Tha next trap If to choose the points on the building which the setback will be weasu 
to. Figure 2 shows tha location of tha aaasurlng point on tour different buildings. 
A§ you can see, tha difference l> tha root pitch and whether tha units ara or I an tad 
In a north/south accaai or In an east/west accass. Thaaa buildings ara ralativaly 
staple In thalr configuration, however, the same principles -III apply to nora 
complicated roof configurations Including hip and Dutch hip roofs. 



Roof 4 In 12 or lass pitch 



Roof 5 in 12 or 



H 





pitch 



Figure 2. 
Location of 
aaasurlng 
points. 



Root 4/12 or lass In pitch 



Roof 5/12 or mora In pitch 
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TO FIND SLOPE OFAB 




H=500- 

STEP 1: 

establish horizontal 
Distance 



Figure- *. Calculating percent slope I *» ; 



Source: rne Ltnd Book (New* HamcrHiire: I97S). 




V = 20- 
[stepT 

establish vertical 




Since vertical d stance 
tauj's the difference 
betwee n contour*, and 
tince contour interval 
on trtrt mao >i 20 feet, 
then: A - B - 
7*0- - 720' - 20- 



= .04 
H 500' 
solution >■ SLOPE AB 



>4% 



Step 4 . 

The next step is to take the Information off the plot plan and find the solar setback on 
Graph"! . *n example Is shown In Fig. 3. Find the height of the building on-the line whi 
runs vertically on the page. Then find the slope on the line which runs on the bottom of 
-the page. Draw a horizontal line thru the height and vertical lines thru the slope at 
the bottom of the pege. Where these lines Intersect, read off the "solar setback Just 
as you would elevation off a topographic map. As shown in Fig. 6, the solar setback has 
been met by the bul Idlng. 




\ 




high ridge 





Figure S. Sketch showing application of setbacks to 
proposed nome. 



IH8 L 



ihere arc many situations, however, where this will be impossible to meet the setbacks. 
If this Is the case, go to graph 2. Using the same procedure as you did on graph I, 
select the two elevations oft of graph 2. This Is the actua I d I stance that a shadow wll 
be cast on February 21. Measure this distance out on the ground or plan. If It does no' 
intrude onto the south or east wall of an existing structure, or onto a bulldable lot 
which has not been developed to the north, (for example, If the shadow simply 
falls In the street or parking lot) then the permit may be Issued without a 
variance for any further problem. If you can not meet this setback, then there 
are several different methods or alterations to the site which could be made to meet 
the setback. First of all, can you alter the building location and meet the setbacks? 
If you can't, can you alter where the highest part of the building Is located? For exami 
on a spilt level house, the highest part could be located on the south side of the 
property rather than the north side. Or If the gable end Is facing north, can 

you provide a hip root rather than a gable roof which would bring the highest point 
In several feet from the north property line. Thirdly, If none of the two above 
are possible, can you alter the building height. In other words, can you set the 
building Into the ground a couple of feet and meet the setback? 

If thli Is not possible, then consult the planning staff. What will be done Is 
determine If all reasonable efforts have been made to meet the solar setback and If the 
solar setback still can not be met, then If roof top access (sun on Jan. 21 on the roof 
of the structure to the north rather than the south wall) can be guaranteed. This Is 
much easier to provide than the south wall access. If this access can not be provided, 
then the Type I variance must be filed for relief from the setback. Only In this case 
will there be notification of the northerly property owner. 



It at any time you need assistance from the Planning Department, please feel free to 
drop by and we will spend as much time as needed to help you compute your calculations. 



Planning Department 

Lo» Alamos. Now Mexico 875" 



Excerpts from the Lot Alaeos County 2onlng Cod« . ef+eerlve May I, 1980 
(Cod* Ordinance 7<>-38. adopted). 



Solar Energy Collection System 

a. Mian a soler energy collection system la Installed on a lot, accessory 
structures or vegetation on an abutting lot shall not be located so as 
to block the solar collector's access to solar energy. The portion of 
• solar collector that Is protected Is that portion which: 

(1) Is located so es not to be shaded between the hours of 10:00 a.m. 
and 3:00 p.m. by a hypothetical 12-foot obstruction located on the 
lot line; and, 

(2) has an area not greeted than one-half of the heated floor area of 
the structure, or the largest of the structures, served. 

b. This subsection does not apply to accessory structures or vegetation 
existing In an abutting lot at the time of Installation of the solar 
energy collection system, or on the effective data of this Code, whichever 
It later. This subsection controls any accessory structure erected on. or 
vegetation planted in, abutting lots after the Installation of the tolar 
energy collection system. 

c. A statement that a solar energy collection system It to be Installed on 
a lot shall be filed and recorded with the County Clerk on the day the 
building permit for the tolar system It Issued, and the dated of In- 
ttallatlon shall ba the date of recordation. The solar facility mutt 

be completed and have a final Inspection, approved by the Chief Building 
Inspector, within one year froei the date of Installation. 



Defln.tlon, (Section III) 



tolar energy collection tyttem. active - means a mechanical system for 
heating or cooling a structure by collecting, storing and transporting 
solar energy. 

tolar energy collection tystem, passive - means a system that employs 
tlting and orientation, ttructural materials and tandtceplng to take ad- 
vantage of solar energy for Sf-jctural heating. 



B OULDER, COLORADO 



B. Conservation of Energy. Water and Other Resources 

To encounje the conservation of scarce resources, 
especially energy, water and recyclebles. One method to 
receive points In the energy conservation section It by 
providing any number of options fro« the 11st below. 
Thtrt may be other ways to conserve energy end tn open 
category 1s provided where en applicant cm propose in 
energy conservitlon proposil not listed, carefully 
document the resulting energy savings, and be awarded 
from (1) to twenty (20) points. Points 1n this section 
will be awarded only when each proposal is Incorporated 
Into at least 75S of units within a project. 

This section provides an option list where more than the 
naxlmun available number of points are listed. This 1s 
to illow greater flexibility for the applicant to receive 
points, since there are more categories to choose from. 
No more than a total of twenty (20) points will be awarded 
for conservation, however. 



20 pts. 



(1) Option List 

2 points for each of the following: 

a. Orientation of streets and/or buildings 
to provide maximum solar access; 



b. Face sloping roofs to South; 

c. Guarantee solar access through sales 
contracts. PUD conditions or other 
legally binding agreements; 



d. Energy efficient space and water 
heating equipment; 

e. If multi-family. Individually metered 
units; 

f. Energy conservation owner' j manual; 

4 points for each of the following: 

g. Increase Insulation twenty percent (205) 
above the City Energy Conservation and 
Insulation Code requirements; 

h. Reduce area of non-southern glazing 
twenty percent (201) below the City 
Energy Conservation and Insulation Code 



1. Triple glailng on non-south windows; 



DEL HAR. CALIFORNIA 



dies im the projected escalation 
ty and feasibility of rapid e0 n- 
<nd that passive and hybrid loltr 



WHEREAS, continued rel tlnce on foreign energy sources end 
ndn-r en omablo fossil fuels -esul t In Increasing energy shortages, 
an unstable economy, ind resultant dtminlsneent to the quality of lift, 
health, safety, im welfare of Del Mir cttwens; 

WHEREAS, numerous energy studies ind the 
Of fuel prices Indicate tilt deslrablll 
version to rtntMblt energy itfourtn 
spaca heating systems ire now COtt effocttvo 

WHEREAS. SUtt ind Federal tas Incentives substantially mitigate 
the capital com of solar energy installations, end tin Hfe-cycle cost 
advantages of solar energy systems .111 conttnut to Increese M nroductlon 
techniques Improve ind conventional futl costs continue to escalate; 

WHEREAS. Increased reliances upon solar energy systems will 
•llevlite demands upon local utility purveyor! to procure additional 
non-renewable energy resources and to construct additional fossil or 
nuclear fueled power plants and transmission facilities wtileh my Have 
serious environmental . economic, and social impacts, 



WHEREAS, the Del Mar Community Plan specifically encourages 
' efficient heating system and an Increased degree of energy self- 
sufficiency through such wens as solar heating; 

WHEREAS, the local cllMte 1s sufficiently alld so that the 
Installation of conventional back-up soece heating system cm be optional 
rather than mandatory; 

WHEREAS , the California Legislature, through their adoption of 
the Solar Rights Act of 1978, has proclaimed that a policy of the State 
1s to encourage the use of solar energy system; 



WHEREAS . the California Legislature, through their adoption 
of the Solar Shade Control Act of 1978. has proclaimed that there are 
certain situations in which the need for widespread use of aim-native 
energy devices, such as solar collectors, requires specific and limited 
controls on trees and shrubs; 

WHEREAS, for this Ordinance to be effective, private and public 
properties within the City of Del Mar require reasonable access to solar 
energy and that adjacent landscaping which substantially deprives a lite 
of solar access constitutes a public nuisance; 

WHEREAS, the Intent of this Ordinance 1s to implement the 
stated policies of the Federil. State ind local governments tnd to 
decrease the City's dependence on conventional fossil fuels by encoungmg 
and mandating the use of solar energy system for the neetlng of buildings 
and for the heettng of domestic water and swiiwing pools. 

NOW, THEREFORE. THE CITY COUHCIL OF THE CITY Of OCL MAR, 
CALIFOWIIA. XE5 HEREBY ORDAIN AS FOLLOWS: 



1. Oupter « of the Del Mar Kunlopel Code 1s hereby 
by the audition of Article V to read as follows: 



ORD. NO. M 

•age three 



Mm collection, storage, and distribution of solar eMrgy for space Meting 
or cooling or for Mter Mating. 

t-7i s>«ct heating and I of «rw rrmpwt; 



All no* structures proposed or required to bo heated sMll M provided 
with tn tctlve. passive, or hybrid solar tpoco hotting system. Tho solar 
imco hotting system sMll bo considered acceptable If It U designed to 
minimize tho use of convention*! onorgjr sources consistent with tho stated 
Inunt of thli Article. The City Council My. fro. tiro to tlm. ooopt by 
Resolution, tolor space heotlnn guideline! Intended to assist In the 
iMlementtcion of thl» Section. Required «ol«r space netting system shell 
• t minimum met o- exceed sild guidelines tdopted by the City Council, or 
•Mil consist of en alternative design, which. 1n the opinion of tne City. 
1i sufficient to Met or exceed the SUUd Intent of this Article. 

Space Cooling 

Tho Installation of conventional air refrigeration systems shall be 
discouraged In all new structures. Remits for conventional air refrigeration 
system when proposed, shall be at the discretion of the Design Review Board, 
or City Council on appeal. This Section shall not apply to rooms where air 
refrigeration system are necessary, such as wdlcal treaOMnt i 
room designed for the storage. Ml nte nance, or processing of ti 
sensitive Mterlals or equipment. 



A11 new structures requiring or proposing hot water shall be equipoed with 
a solar hot water system. Said solar systoa sMIl provide tne priMry Mans 
of providing hot water; however, nothing 1n this Section It Intended to 
preclude the Installation of a conventional back-up hot water Mating 
system capable of augmenting the solar system during periods of inclement 
Mother. The tolar hot Mter system snail be conslMred acceptable if It 
It designed to minimize tM use of conventional energy sources consistent 
with the stated Intent of this Article. The City Council My, from ttm 
to tiM. adopt by Resolution, solar hot Mter heating guidelines intended 
to attlst in the Implementation of this Section. Required solar hot Mter 
tystems shall at erlnletaa Met or exceed said guldellMS adopted by tM City 
Council, or shall consist of an alternative design which. In Use opinion 
of the City. It sufficient to meet or exceed the stated Inunt of this 
Article. 

..73 SVlmlNG POOL HEATING 

All twinning pools proposed to be hotted, or plumbed or otherwise connected 
to a spa or Jacuzzi, shall be equipped with a solar pool hotting system. 
Conventional swimming pool heating systems thill be prohibited, except those 
spas or Jacuzzis whose water surface tret It lets than seventy-five (79) 
tqutre feet My be heated by conventional Mens. Swlnetng pools which are 
plumbed or otMrwise connected to a spt or jtcuzz! utilizing conventional 
heater* shall include a solar swima1ng pool Mating system which contains 
an unglazed solar collector tret of not lets than one-naif of the surface 
area of the twlmelng pool, or shall consist of tn alternative design, which 



In tM opinion of the City. 1s sufficient to Met or exceed tM stated intent 
of thlt Article. 

t-74 VUKUVm. REWSOCIS «<0 COHVtRSlCWS Or EXISTING STRUCTURtS 

Any structure requiring hot Mter. and wMse floor area It 
KS or more of tM floor tree which existed onor to Its 
nt shall provide for tM retrofit of solar Mter Mating 
tM entire structure pursuant to Section 6-72 of this Article, and. 
feasible, snail M retrofitted with attic Inflation of a value of l-ll 



OK). NO. 31 

•agi rive 



Board review. TIm plans (lull conn In a statement briefly describing 
the Hlir tyitmm end affirming tint the system If designed to ant the 
rwlnmo of this Article; laid statement mill ko signed by a licensed 
architect, registered engineer, or qualified solar consultant or >oUr 
Installation contractor who 1s classified under Chapter S. Tltlt 16 of tut 
California Administrative Code to design tnd (mull the typo of solor 
tysti 



Stiff Review and Approval : Any application scheduled to appear on the 
Design Review Board consent calendar shell Be reviewed by Uie Planning 
Oepiroeent to determine whether or not there Is compliance with this 
Article. Uoon a finding by stiff that there It ceeallince. no further 
review shell be required escegt as nay be mandated by other sections of 
this Article tnd of the Oel Mar Municipal Code. A determination oy the 
Planning Department nay be appealed to the Design Review Board within 10 
days by any interested party. The Planning Department shall report Its 
determination in writing to the applicant and Design Review Board no later 
than the Design Review Board consent calendar hearing date. 

Design Review Board Review : Any application required by other provisions 
of the Del Mar Municipal Code to be heard by the Design Review toard on 
its regular agenda snail be concurrently reviewed by said Board for 
compliance w1tn the provisions of this Arttcle. Upon approval of the 
Design Review Board, no further review shall be required except as «y be 
mandated by other sections of the Oel Mar Municipal Code. A determinmon 
by the Design Review Board nay be appealed to the City Council within 
10 days by any Interested party. Fees for appeals as provided for In this 
Section Shall be set by Resolution of the City Council. 

■AR SYSTEMS ANO -MOhlTORlhC EQUIPMENT 

tech solar systea Installed shall Include for the owner a set of operating 
instructions which describe how the system functions, what Is expected from 
the system 1n terms of minimum service levels, and how to operate the 
system for maximum efficiencies. Each solar hot meter storage tank shall 
be equipped with a thermometer to permit the owner to self-monitor the 
effectiveness of the system. 

B-BO COItfUCT WITH QTWER MUNICIPAL POLICIES ANO 0R01KANCES 

nothing 1n this Article does, or Is intended to abrogate the owner's 
responsibility to meet all other municipal policies and ordinances 
applicable to the development of real property within the City of Oel Mar, 
Including but not limited to the preservation of private and public views, 
the quality of architectural design, the preservation of historic landmark 
structures, or the like. 

t-t\ EXEMPT 10WS 

An exemption or partial exemption from the requirements of this Article 
ay be granted by the Design Review Board upon a finding by the Board that 
required conformity with the requirements of this Article would constitute 
an unreasonable economic or physical nardshlp to retrofit an existing 
structure or swimming pool, and/or that solar access to the proposed building 
site 1s excessively limited due to terrain, adjacent structures, or adjacent 
landscaping which cannot, or. in the opinion of the Board, mould not be 
abated. Pursuant to Section 2S985 of the Public Resources Code, the 
provisions of the California Solar Shade Control Act shall be exempted for 
said adjacent landscaping which cannot or. In the opinion of the Board, 
should not be abated. Mlthln the meaning of this Section, 'excessively 
limited solar access' means tnat direct radiation to a reasonably (tied and 
located solar collection area would likely be blocked or shadowed 
the hours of !0rO0*.«. and 2:00p.m. on December 21 of any year. f( 
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ADDITIONAL HEIGHT AND AREA 



27.71.040-37.71 080 



J7.7I.040 CowmurtxMi osl i> ol «i«oty buddings. No accessory buddings 
dull be constructed upon t lot until iht consituciion of Ui« nuin budding hu been com- 
menced, ind no accessory buddings shall be ut«l foe dwelling put pom. (On*. 12371 
}376.May 1. 1979). 

17.71.030 hoysctiocsi from buildings Every sail of any required yard shall b« 
open lo the iky. unobstructed by a budding, except: 

(i) Em may protect into a front or rear yard ilurtysix (36) inches, exclusive of 
fuittn; 

(b) Earn may project into a od« yard iwanry-four (24) mehai. or iwo-fifUis of tha 
raquutd side yard. whichever projection a greater, exclusive of gutters; 

(e) Ordinary projection of sills, ball courses, comicn. variical lolar screens, and 
ornamental textures which may project twelve (12) tnchei; and 

(d) Air conditioners, not to exceed five (3) ton umu oi pant thereof, may project 
Into a required ude yard, provided that such projection ihall be distant at leut two (2) 
Ttai fiom tha adjacent lot line and thai] not extend more than tluee (3) feel from the 
building. Such ail conditionen may project Into a lequlied from yard but shall noi 
extend more than three (3) feet from the buildup, and Ms* an cundlliunei muy extend 
Into one tide of a coiner lot: 

(e) Solar collectors which are a part of tha main budding may extend Into a required 
rear yard foi a distance not to exceed ten ( 10) Met . 

(0 Aa otherwise provided in this chapter. (Old. 12371 {377; May S. 1979). 

27.7l.04i0 Walkways in the near yard. In the required rear yards of the 0-1. B-l, 
sV2. sV3. III. H-2, H-3. and l-l districts, enclosed walkways nut mure lhan one (I) siury 
in height nor eSghl (S) feet in width are permitted witlun iwu (2) feet of Die tear lut line. 
(Old. 12371 |37l;M.yS. 1979). 

27,71.070 Occupancy of basements and cellars. No basement oi cellar shall be 
occupied for residential purposes unul Use remainder of the budding has been substan- 
tially completed. (Ord. I2J71 |379;May t, 1979). 

T7.7I.OU Fences. Noiwiiheunding the area refutations of this title with the 
requirements for open space for front yard, side yard, and rear yard, fences may be 
erected to a hetsjht not to exceed seventy-two (72) inches on any part of a lot. provided 
Out no fence shall be erected on a comer lot within that Inangulai area bounded by the 
property lines and a diagonal line joining points on the property lines located twenty-five 
(23) feel from the point of intersection of the properly lines un two intersecting meets, 
or in the caae of rounded corners, the triangulai aiea bounded by the tangents lo the 
curves of property lines on two intersecting itreets and a diagonal line joining tangents lo 
■aid curves at points thai shall be located Iweniy-live (23) feel from Hie poinl of inter- 
section of said tangents. The tangents referred to are those 31 ihe beginning and gl the 
end of ihe curve at ihe coiner. An open wire fence not to exceed foriy-eiglit (48) inches 
in height may be located on such part of a comer lot when in Ihe opinion of llsc budding 
official [he location of the same wdl noi result in a luuid to Hie lawful use of the unl 
meets. The height of a fence shall be deteimincd by i measurement from the ground 
level at the lowest grade level within two (2) feet of cither tide of such lewe. 

The height limitations herein provided foi fences permuted on any pari of s lot. 
notwithstanding the area regulation of this title with the requirements lot open space 
from irom yard, side yard, and rear yard, null noi apply its fences requued by the city 
for uses permuted hy the city. It a not intended that any structure oilser than a fence rs 
permuted on any part of a lot by litis section, and all oilier structures nsutt comply wiili 
area and use regulations of Hiss lute (Ord. 12571 J3S0; May S. 1979). 



COMMUNITY UNIT PUN 



27.65.025-27.65.030 



m (75) acm. >ml in the ACR agricultural residential duirtcl. a minimum am 

.if im(IO) M 

(0 A community unii plan which MMpMM wiin iht energy MMMlM MMpMI 
adopted oy the city council and on .'lie with the city clerk may tccetve j dwelling unit 
bonus in accordance with the ttandarus adopted by muiuiHHi of sue city cuunul. 

(f) Additional dwelling uniu may be granted by ihe city council foi each dwelling 
unit subsidized by the state ot federal government lot low-income families or at a dwell- 
uig unit bonui for the provision of oan.tr -net uniti: however, the number of additional 
dwttlint uruu dull not exceed those provided in the standards adopted by resolution of 

(h) A cumniunily unit plan located in the AC or ACR toning districts winch will 
protect the open space ami at designated in the future land ute mapi of the Lincoln 
CUy-Lancatier County Comprehensive Plan may receive a dwelling unit bonui in accord- 
ance with the standards adopted by retolutlnn of Ihe city council. A umilar dwelling unit 
bonui may be made for protection of environmentally leiuuive areas nol shown in the 
plan. However, any luch request shall be accompanied by a showing by the applicant of 
the need and means for protection of a portion of the property. 

(I) The dwelling unit bonuses permitted undei this section shall not exceed a total 
of twenty percent (20%) In any community unit plan. (Ord. 12571 »34S,.Way 8. 1979). 

I7.6J.0U Petmitred density; nol tnnsferrable to AC or ACR toning districts. 
The permuted dwelling unit densities of land toned R-l. R-2. R-3. R * R-5, Re. R-7, 
R 8. 0-1. 0-2. 0-3. B-l. B-2. B-3, B-4. and B-S shall not be transferred for ihe purpose of 
construction and occupancy of dwelling umu to land located in the AC or ACR toning 
duuscu. (Ord. 12768 §1: November 19. 1979) 

2745.030 Procedures. An application and plot plan and plant for development of 
a community unit plan under lint chapter sliall be filed in writing wiih Hie codes admnv 
■iratmn division. Upon ihe Wing of an application, together with all information requir- 
ed by Ihrt chapter, the ctly council will refer the application to the planning commution. 
The planning commission shall hold a public hearing upon such applicaiion and make a 
report to the city council regarding the effect of the proposed use upon ihe surrounding 
neighborhood, the community as a whole, and other nutters relating to the public health, 
safely, and general welfare. The city councd shall take no final action upon any appli- 
cation for a community unit plan filed under this cliapier until a report from the planning 
commission has been filed with the city clerk: provided, that in ihe event there is a delay 
in excess of sixty (60) days from the dale of referral on the putt of the planning com- 
mission In reporting ils recommendations to the city council, Ihe applicant may appeal to 
the ctly councd requesting final action. If the clly council determines that Ihe delay of 
the planning commission is unjustified, It shall direct the rommisslon to submit a report 
no later than immediately after the commission's next regularly scheduled meeting. 

The report of Ihe planning commission tu Ihe city council shall include reasons for 
recommending approval or denial of any application and if approval is recommended, 
shall further include specific evidence and facts showing tliat the proposed community 
unit plan meets the following conditions 

(a) That the land surrounding the tracts for the proposed community unit plan will 
not be adversely affected. 

(b) That Ihe proposed community unit plan is comment with the intent and pur< 
put* ol this title tn promote the public health, safety, and general weliare: 



MlDOLtBURYj_^ONNECTICUT 



Amendme nt s of Subdivision Hegulatlons (Solar Access) 
Adopted 10/16/80 Effective 10/18/HD 

SECTION 1.0 - GENERAL PROVISIONS 

A. Add four new subparagraphs to Section 1.6 Definition s to define 

solar access, solar collector, passive solar energy system, 

and building orientation, as follows: 

"1.6.3 Solar Access : The term 'golat accom' is defined 
as the ability to allow sunlight to strike a solar 
/ collector. The best period for evaluating solar 

access is between the hours of 10:00 a.m. to 2:00 
p.m. on December 21.~ * 

"1.6.4 Solar Collector: The term 'solar collector' refers 
to any device or area that uses the 5un T > energy to 
heat domestic water or to heat, cool or light a 
living space. " 

"1.6.5 Passive Solar Energy System: The term 'Passive 
Solar Energy System refers to a solar energy 
system where the collector and thermal storage 
components are integrated, requiring no transfer 
device tor «olar-heated fluid and usu ally being - 
an essential architectural component 6T~th"c 
building T* 



"1.6.6 



Bui lding Orientation: The term 'Building Orienta- 
tion' refers to the relationship of a bulldinci's 
longest axi s to the true s ou th comp ass point. <Sf*Z 
tim.il builcTinn orientation occurs wfi o n the buT[\l i ng 's 
longest axis is east to west l')lT*~From true" south) 
with a c ceptable variations of 15* nort h of itue east 
or 13*' south of due west) tcTTS^south of "due oaBt 
or 15" north of due west)." 



SECTION 2.0 - APPLICATION RF.OUI MMMM ANI> PMCSP0M 
Add ■ new subsection to Section 2.3 Formal Application Require- 
ments to enable the Planning Commission to ask for additional 
information to guarantee that solar encrgv requirement* have 
been taken into account in the planning and design of the 
subdivision as follows: 



"1.2.21 the limits of any . .reas of tree removal neces- 
sary to provide ol ' ective use of a passive 
solar energy systfn and the identification of 
predominant tree types in those areas. * 

SECT10CI 4 - DESIGN AND CONSTRUCTION STANDARDS 
E. Amend Section 4.3 Building Lo ts to require that the planning 
and design of a subdivision take into account cxistinq vegeta- 
tion which serves energy conservation purposes as follows: 

"4.3 Building Lots ; Proposed building lots shall be of 

such shape, size, location, topography and character 
that buildinqs can be constructed reasonably and 
that they can be occupied and used for building pur- 
poses without danger to the hoalth and safety of the 
occupants and the public. Any lot which is found LO 
be unsuitable for occupancy and building by reason 
of water or flooding conditions, unsuitable soil, 
topography, ledge rock or other conditions sh.ill l«o 
combined with another contiguous lot that is suitable 
or shall bo marked, "This is not an approved lot" on 
the subdivision map, until necessary improvements to 
the lot have been made and approved bv the Commission 
and a revised subdivision map has been submitted to 
and approved by the Commission. Proposed building 
lots shall be designed and arranged to make best use 
of the natural terrain, avoiding unnecessary regrading, 
and to preserve substantial trees, woods and othe r 
vegetation, particularly those existing plant materials 
to the north of prop osed house locations which serve 
,19 wind harriers .md aid energy oo n werf.it ion . O tit;' r 
effective wind barriers may bo included, suc h as 
earth mounds. " 

P. Amend subsection 4.3.3 Lot Lines of Section 4.3 Building Lots 

to permit lot lines to take into account orientation to the 

sun as follows: 

"4-3.3 Lot Lines : Insofar as practicable, the side lot 
linos of all lots shall be at right angles or 
radial to the street on which the lot faces, or 
shall be radial to the street line, union* the 
purpose of lot line orientations, other t"h"ai7Thoso 
mentioned, is to secure greater solar access or pro- 
tection or control thereof : It shall be within 

the discretion of the Commission to refuse to per- 
mit municipal boundary lines to cross any lot, and 
in the event of such refusal, such boundary line 
shall be made to constitute one of the lot lines." 



II. Amend Section 4.14 entitled larks and Recreation Areas to 



chance it. caption to " Open Spaces , Parks and Recreation 
Areas '' and to require that the location of proposed open 
spaces take into account the extent of solar access pro- 
vided each proposed lot in the subdivision as follows: 

"4.14 Open Spaces, Parks and Recreation Areas : Land 

for parks, playgrounds, recreation areas and open 
spaces shall be provided and reserved in each 
subdivision as decreed necessary ami in location* 
deemed proper by the Commission. The land 
reserved shall be of such size, location, shape, 
topography and general character as to be use- 
ful to satisfy the needs determined by the Com- 
mission. Proper pedestrian and vehicular access 
shall be provided each such reservation. The 
reservation of land shall also conform to any 
plan of development pertaining to parks, play- 
grounds, recreation areas and open spaces. In 
determining the need for provision of land for 
parks, playgrounds, recreation areas and open 
spaces, the Commission shall be guided by, but 
not limited to, a standard of 1,000 square feet 
of land area for each building lot and a mini- 
mum reservation area of one acre, and shall take 
Into consideration the size of the subdivision 
and any existing narks, playgrounds, recreation 
areas and open spaces in the neighborhood. I f 
the Commission dotormiiu's that land n o r owor vod 
shall be used for open space rather tKan park 
or playground purposes, the location of 3uch 
land snail take into account the solar access 
requirements of the entire subdivision as 
ilc emcd necessary by the Commission as follows: 

a . if the rraximum possible number of Uyfcaj 
have good solar access as determined by 
the Commission under Section 4.1 bj land 
lor open space reservation should be located 
in such a manner as to avoid trie creation 
of lots without good soTar access . 

b. if the tract of land is such that few 
lots can be provided with good solar 
access, land for open space reservation 
shgild. whenever possible, be located on 
a portion of th e tract which docs have 

? ood solar access in order to provide 
or future u se of community solar encrgy 
sys terns. 



Amend subsection 3.2.8 under Section 3.2 entitled Site 
Development Plan to require location of proposed structures, 
as follows: 

"3.2.8 existing and proposed permanent buildings 
and structures . 

Amend subsection 3.2.17 under Section 3.2 to require at least 
two (2) test pits per lot. 
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f»* - oc thell provide Cor loti of 

adequate width . 4tpu. and shape Cor solar orientation;, 
to provide open are*, to • : inmate overcrowd ine • *nd to be 
appropriate Cor the location of tno subdivision end fox 
the typo of development contemplated . tot* and buildine 
setback Linos shall Do designed ao that at loaat eighty 
(101) poreont of the buildings Ln the subdivision ean bo 
oriented with their long sxee parallel to nine (••) *- 
aouth of west with a poaaiblo variation to sla (< a ) 
north of west or to twenty-five (IS'l degrees >outh of 
Moat. Inceptions to the required or ion tat ion My b* 

{rented aa provided in Section J,f,(lt.(b) hereof . All 
shell front on a street ucapc as ooy bo excepted by 
the provisions of the 'Townhouse and 'TosmnosnV Ordi- 
nance* (Ordinances so*. Sl-)1 and i f M respectively) . • 

loction « ■unoection • A i of Section 1*-«1 shell t>s ono ni s * 

by UM addition of the following paragraph, w&ian snail road ao folio**. 

"Zn or ed^ecent to a previously plotted 
subdivision where the acora drains as n 
of opon-dxteh design, too Ceemission bm . 
xJ\m roccasnsriHtion of tno City toqinoer. a 
atroot H***Mt width of twenty-two (11) 
(141 foot with open-4ltch drainafo. * 





pnrese. or portion of thia ordinance La for any reason bold invalid or 
unconstitutional by any court of competent jurisdiction, such portion 
shall bo deemed a soparata. distinct, and independent provision snd 
such holding snail not affaet tho validity of tho remaining portlona 



loction t. All ordinances and parta of ordinances in conflict 
herewith are Hereby repealed, but only to tno entent of such confUot. 

Section I Any person who violates any prevision of this 
Ordinance or who snail newlect to comply with tho terns hereof shell be 
doosssd guilty of a misdemeanor and shell on conviction tnoreof be fined 



PORTIANO, OREGON 



An Ordinance edoptlntj an Energy Conservation Policy fot Portland. 



The City of Portland ordain* i 
Section 1. The Council finds: 

1. That Resolution Ho. 31911 directed the formation of tha Energy Policy 
Steennq Committee leommittee) and that naiolutlon llo. appointed 
th* mastership of that Coaautta*. 

2. That tha Committee waa charged with exaaunlng tha findings of the 
Portland Ensrgy Conaervatlon Project and based upon the technical 
feasibility of certain conservation measures, their social and 
aconoauc Impact and thalr potential to save conventional energy re- 
sourcas, with developing for Council consideration a comprehensive 
energy conservation policy for Portland. 

). That tha CossaittM and Its technical task forces MM remarkably dili- 
gent, volunteering over i. 500 hours of work to develop the Proposed 
Policy, tha mult of which Is * modal plan for conserving energy with- 
in this or any other municipality. 

«. That in certain eases, the Propoaed Policy recommends action* that. 

in fact, are already being carried out by the City government U order 
to conserve energy. These include life cycle costing purchasing ar- 
rangements, the set-aside of City funds to implement conservation 
measures snd other actions previously suthorlied by Council in Ordinance 
No. ;«■.<! J which accepted tha policy and procsdure recommendations of 
the City Energy nanegessent Task Force, a standing intsrnal committee of 
City government. 

S. That the City, state, nation, and world face drastic energy price In- 

creaaas in the short run and enerry sesrclty in tne long run; that the** 
problem* have a direct local impact on the health, safety, and welfare 
of tha cltltens of Portland; and that it la possible through local action 
to contribute to the resolution of these problems. Increased energy co«ts 
reduce the amount of money available to cltltens to pay for the other 



Increase the energy iff Iclenc? of existing structures and the trans- 
portation system of the CUy through policies and progrims which 
encourage conservation of nonrenewable energy resources, while main- 
taining the attractiveness of the City as a place to live and do 
business. 

In order to accomplish this goal the following tu policial and their 
objective* art adopted M the Energy Conservation Policy (Policy) of the 
City of Portland. 

Policy II .hall be: 

THE ROLE OF THE CITY IN ENERGY CONSERVATION 

The role of the City Is to ensure the accomplishment of the Goal. 
A11 of the energy policies are to be policies o* the City and depend 
on City action. The City shall implement conservation actions direct- 
ly within City government and encourage conservation actions ty the 
private sector. This shall be accomplished through education, incen- 
tives, and mandatory actions. The City's efforts shall Include pro- 
moting conservation; informing all sectors of available programs and 
conservation techniques; developing financial incentives; advocating 
the support of the City efforts at the state, regional, and federal 
levels; and regulating conservation actions where appropriate. The 
City shall evaluate Indicators of energy consumption to assure the 
effectiveness, comprehensiveness and fairness of private sector 
actions. 

The objective* of Policy II axa: 

(1) To assure proper review and evaluation of the Policy by a nine- 
•ubti Energy Commission (Commission) comprised of citiaen rep- 
resentatives appointed by the Mayor and confined by the Council, 
which will advocate conservation actions, monitor the progress 
of implement* tion, and propose to th* Council changes in the 
Policy aa appropriate. The Commission will make periodic reports 
to the Council on its activities and will lasu* an in-depth anal- 
ysis of Policy implementation activities and Policy effects not 
later than three years from the enactment of this Ordinance, 
again not later than five years from the enactment of this Ordi- 
nance, and et least every three years thereafter. 

(2) TO aasure proper City support for the Policy and the Commission 
by establishing a City Energy Office within the Office of Plan- 
ning and Development which will provide staff support for the 
Commission, shall evaluate the Policy implementation, adnuni 
and monitor City government conservat ion activities, review (. 
policies and programs for consistency with the Policy and make 
recommendations to the Council on the policies and progrims, and 
accomsl ish other functions as required or directed by the Admin- 
istrator of the Office of Planning and Development, the Commis- 
sioner-in-Charge or the City Council. 



(3) To assist residential proper-.-, cwners to reaes * 
in net out:.o» of ctpiui expended for energy eon- 
eervetlon ectioni through a range of finencia. end 
tu Incentives. 

The fotl of ■.'in directive Is to enable conservation 
actions to be taken which rtiult in owners paying no 
■or* for their combined monthly fuel bill plut -he 
weather i ration coats then they paid previously for 
fuel alone. Such monthly costs would be averaged over 
any yeer. would aeaueie no increase In average monthly 
consuaption for the monthly average of the first year 
after the actions are taken and would be calculated 
In constant dollars. 

The need, of renters will be satisfied by stimulating 
owner investment through these and other incentives 
which reflect the unique character of investor -owned 
reeldential properties. 

(4) TO provide financing for measures not covered by 
•Slating programs through estaol lsnment of a loan pool 
in cooperation with private landers which could be 
used for conservation loans where no other financing 
mac nanisms are applicable. 

(5) To facilitate the choice of financing option* so that 
property owners can maximize their financial benefits. 

(6) To achieve the retrofit of IS* of the City's housing 
units annually through voluntary actions which are 
coet-ef fective and satisfy the recosaaendations of the 
energy audit. 

(7) To achieve the eventual compliance of 100% of the 
City's housing units by requiring the cost-effective 
retrofit of all residences in the city beginning five 
years fro* the enactment of this ordinance. The re- 
quirement will be enforced at the point of sale of the 
building and will include both owner-occupied and ln- 
vea tor -owned properties. 

Further, In the case of structures containing rental 
housing the retrofit requirement may also be enforced 
st the point of unit turnover . 

The Commission shall recommend to Council new or 
amended City code provisions and administrative rules, 
including any authorized exceptions, to carry out thli 
follcy. 



e.il. The Non-Hasldential objectives M! 



(1) To encourage reduced energy c?nsue«>tlon in non- 
residential buildings and tn industrial processes 
through s proqran of inirT; euj.ts and energy plant 
which identify retrofit action-, and industrial 
process "edifications and mnehanical system effi- 
ciencies. 'Jndertaklnq of audits and development of 
plana will ba mandatory beginning fiv« yaars from 
the enactment of this ordinance. 

(2) To facilitate the accomp lisnment of such energy 
audits and conservation plans by directing that PECI 
develop standard procedure and methodology for per- 
forming and certifying the energy audit. In addition, 
Ptq; shall provide, or assist in providing or arranging 
for the technical personnel and financial resources 
neceesary to accoiepllsh such audits and plana as re- 
quested by Portland residents and businesses. The 
preferred method of accomplishing this activity is 
through private aector firms working In cooperation 
and coordination with FECI. 

(3) To reduce the energy consumption in non-residential 
buildings by requiring that eoat-ef f eetlve retrofits 
be undertaken by the building owner when the building 
Is sold or when remodeling equal to 50» of the re- 
placement value of the building is undertaken, begin- 
ning five years from the data of the adoption of this 
ordinance. Industrial processes are exempt. 

(4) To encourage the voluntary achievement of the energy 
conservation goal in non-residential structures and 
Industrial processes by establiahlng programs to 
market energy conservation through educational and 
information forums, media presentations and other 
techniques . 

(5) To obtain tax incentives for process industries by 
encoursging the adoption of state and federil legis- 
lation providing for accelerated depreciation of 
energy inefficient equipment and investment tax 
credits to offset the costs of energy conservation 
actional including audits and engineering reports, 
retrofit, and process modification. 

To assist industry to obtain the capital required fo. 
investment in improved process and mechancial systems 
efficiencies, alternative energy systems, and other 
maior conservation actions through loans made avail- 
able from the sale of municipal bonds, such as 
industrial revenue bonds. This applies especially 
to small businesses with problems of capital accumu- 
lation. 



# 



(1) To promt* patterns o: lend u?e which decrease :on»uim?ticn of 
fuel for transportation end space heetir.g by making energy 
conservation * critical element In lend use decisions by the 

City. 

(2) To reduce th* need to travel by promoting a density, location 
and mix of land uaaa which would tend to decrease Ui« length 
of recjuired daily trip, and encourage the coneolldation of 
related trip*. 

(J) To incraaaa accaaa to tranalt by promoting medium to high dens- 
ity residential, employment intensive commercial, and retail 
coemw. r c'i*»*-irvelopm*nt naar proposed transit • tat ions, and medium 
denalty residential development along in.-.- transit streets. 

(4) To reduce energy consumed for space heating residential buildings 
by promoting the construction and renovation of attached single 
and multi-family dwelling units. 

(}) To increase the economic feasibility of close-in urban housing. 

(») To carry out the above objective*, the Council finds that the 
the following land use actions will provide sound and effective 
swens to fulfill the energy conservation objectives and instructs 
the Portland Planning Commission to consider these, as well as 
other energy conserving measures, in development of the Compre- 
hensive Plan and in considering other land use decisions brought 
before the Cossslssion. The Council further direct* that when 
the Coasaisslon finds that it if not appropriate to apply these 
recommended actions to specific properties or situations of the 
Plan or to other land use decisions, the Commission shall not* 
In Its report to Council the proposed exception to this Policy 
and shall summarize the issue* In an underitandabl* and mean- 
ingful manner. The action* include: 

(a) Development of downtown, regional and neighborhood 
service commercial centers with a balance of comple- 
mentary retail and employment activities. 

(b) Consolidation of neighborhood retail, office and 
cooasunlty service establishments in neighborhood ser- 
vice center* located on major transit and arterial 



(e) Development of medium and high-density residential 

zones in and adjacent to the downtown core and other 
general ccamaercial centers and development of medium- 
density residential tones adjacent to neighborhood 
service centers. 

(dl Development of housing adjacent to employment areas. 



tect/*nqin«*r end the building owner certify that such applica- 
tion was eveluated during the preliminary (senematicl design 
phase of the project. 

(61 1c prmou the pioper us* ot the technology by including tech- 
nical information on solar end altsrr.ative energy sources In 
the City's energy conservation merksting program. 

(7) To expand the financial resources available for solar and alts 
native energy applications by Including such measurss in the 
financial and tax incentive programs called for In this Policy. 

(■) To recapv_.e energy which would otherwise be lost tn«ie tredi- 
tional mttnoda of solid waste disposal by requiring all refuss 
collectors doing business in tHe City to provide a recycling 
option to their customers as a condition of obtaining a City 
business license issued after July 1, 1980. This requirement 
will apply only to those material* which are cost-effective to 
recycle. Such a recycling option would have to be provided at 
no additional cost to the consumer. 

19) To sncoursge voluntary recycling of other solid waste and motor 
oil through a program of education and promotion and the siting 
of privete recycling depots throughout the City and at landfill 
sites. 

(10) To encourage. If necessary, recycling activities by initiating 
City aconoeUe development efforts to foster an adequate number 
of secondary material handlers to market the recycled -waste'. 

Policy IS shall be. 

TRANSPORTATION 

The consumption of nonrenewable fuels for tra nsportatlon snail be 
reduced through actions which increase the efficiency of the trans- 
portation system operating within the City. These actions will en- 
courage individuals to choose the method of travel which 1s the 
most fuel -efficient for the purpose of the trip; promote the energy- 
efficient movanent of goods; and provide Incentives for the use of 
fuel-efficient vehicles. 

The objectives of Policy IS arei 

(1) To improve the operations and service delivery capability of 
transit system byi (a) carrying out projects which speed and 
smooth the flow of traffic; (b) reducing peak hour transit and 
transportation demand by encouraging employers to institute 
staggered work hours; te) evaluating the systsm and its routes 
for energy efficiency and including this information in the 
decision criteria for system changes: (d) lobbying for changes 
in federal rulae end reguletions which cause inefficiency in 



Owner-; in naving indi'iled adjustments ->r repairs n>*«Je . ind By 
providing owners witn i report descnainn potential energy 
savings attainable from simple maintenance actions. 

g. Policy #6 thill be: 

cm govern**: 

City bureaus shall reduce energy consumotim by investing in energy 
conservation opportunities and changing operational procedures to 
the most energy- and cost-effective extent possible. 

The objectives of Policy 16 are: 

(1) To reduce overall City government energy use by abiding by the 
policies and objectives contained in the Energy Policy wMch 
are applicable to Ctty government. 

(2) To procure the most energy-efficient goods, equipment and build- 
ings through full implementation of the life cycle costing pro- 
ctdure. 

(3) To reduce work-related local travel by City employees by 105 in 
comparison to the base year travel pattern tnrouqh monitoring 
and reporting systems. 

(<) To increase the energy efficiency of all City-owned buildings by 
establishing and carrying out a set of standard operating pro- 
cedures to reduce energy use in mechanical and operational func- 
tions. 

(5) To reduce energy use in the solid waste disposal system by (a) 
changing the collection process to eliminate overlapping ser- 
vice area allocation; (b) efficient route management; (c) con- 
struction of transfer stations to reduce trip length for small 
operators; and (d) the Metropolitan Service District establish- 
ing working arrangements with private firms capable of capturing 
the energy generation potential of solid waste. 

(6) To reduce the energy used by City employees in their journey to work 
by requiring all new City employees, and existing employees who 
change their domicile, to reside within the City. This directive 
will be carried out by proposing a City Charter amendment at the 
next general election . 

(7) To reduce energy use for street lighting by continuing tne sys- 
tematic shift from mercury vapor and incandescent Street lights 
to more efficient high pressure sodium vapor fixtures. 

(8) To manage City government energy use more effectively by estab- 
lishing and maintaining an accounting system to track City 
energy consumption and costs in order to identify conservation 
opportunities. 



An Ordinance directing City bureau*, offices, commissions and employe** to 
Initiate and undertake action* which begin th* implementation of the 
Energy Conservation Policy. 

The City of Portland ordains: 

Section 1. The Council finds i 

1. That an Ordinance was passed by Council adopting an Energy Con- 
servation Policy for Portland. 

2. That in order to begin to implement the Policy, City bureaus, of- 
fices, commissions and employees must undertake certain actions and 
develop certain administrative procedures. 

NOW, THEREFORE, the Council directs. 

a. The Office of Planning and Development shall prepare and file not 
later than October S. 1979 an ordinance establishing the City of 
Portland Energy Commission, the nine members of which shall ba ap- 
pointed by the Mayor and confirmed by the Council. 

The specific duties of the Commission shall be contained in the ordi- 
nance. The specific membership of the Commission shall be contained 
in a companion resolution. 

The charge to the Energy Commission shall include the following: 

1) Investigate and recommend to the Council not later than August 
1, 1980, a policy on the banning of the use of electricity for 
space and water heating purposes. 

2) Investigate and recommend to the Council not later than August 
1, 1980, a policy on the use of utility rate structures for con- 
servation purposes. 

b. The Office of Planning and Development shall prepare for filing not 
later than September 7, 1979, an ordinance or ordinances creating a 
City Energy Office as an RU within the Office of Planning and Develop- 
ment. The Energy Office shall be headed by the City's Energy Advt-tor 
and shall have adequate staff as determined by the City Counct' ar 
out the Policy and directives of this ordinance. The ordinane* n 
nances shall establish the duties of the Enenjy Office and the bu^cl 
necessary as determined by the City Council to accomplish its duties. 



c. The City Energy Office, working in cooperation with the City 
Attorney, shall prepare and file an ordinance not later 
than October 5, 1979, directing the establishment 



The documents and ordinance. creating PECI shall include the follow- 
ing ■ 

1) The Board of Dlraxtora shall b« appointed from among the member- 
shlp of the Energy Commission. 

2) Administrative procedures necessary to the mission of PrCI shall 
be established by the Energy Coissusilon and approved by the City 
Council. 

]) The Board of Directors shall appoint such advisory committees as 
•re necessary to establish and carry out the mission of the 
corporation. The membership of such committees shall, in the 
main, Include those agencies, individuals and firms which will 
be most affected by the specific rules and regulations being 
developed. 

e. The Energy Office, In cooperation with the Portland Development Com- 
mission, other city bureaus and private sector interests, shall develop 
a marketing program which point cut the benefits of the Policy to 
people living and doing business in the city. The marketing program 
should appear in the work program and budget submissions of the ap- 
propriate agencies for F"r 1980-81 or sooner if oueeide funds can be 
■•cured for its support. 

f. The Energy Office shall work with government and private sector organi- 
zations to develop and secure outside funds necessary to carry out the 
city Skerketing program and the implementation of the Policy. All funds 
which go to the support of the Energy Office, the Energy Commission or 
the Portland Energy Conservation, Inc. shall be appropriated by the 
Council and the steps necessary to securing such funds shall follow 
normal, established city grant application and budget procedures. 

g. The Energy Office, the Bureau of Buildings and the City Attorney shall 
cooperate to develop the code provisions, legislation, administrative 
procedure and agreements with other public bodies necessary to establish 
the mandatory retrofit requirement, described in the ordinance adopting 
the Energy Conservation Policy. 

h. That the Energy Office, the Bureau of Buildings, the Office of Public 
Works, the Bureau of Planning, and the City Attorney shall cooperate 
to review the city code and the city adopted Oregon Revised Uniform 
Building Code in order to draft appropriate legislation or amendments 
to allow the Imposition of specific standards for building related 
equipment and construction methods which will reduce the consumption 
of non-renewable energy resources. Such standards may also apply to 
the siting, landscaping, and orientation of housing located in new 
subdivisions or planned unit developments. Such standards shall be 
reviewed by the Energy Commission prior to submission to Council. 



directive may be satisfied by .noiwding within tne Comprenentive Plan 
measures which accomplish this objective. 



The Energy Office shall work with the City Attorney end other appro- 
print* bureau* to amend currant regulation* in order to allow Local 
Improvement District* to be formed to finance local energy systems 
which take advantage of solar applications or wast* heat recovery 
s, stems. Such procedure* should allow for partnership* between fi 
with waste heat recovery potential and other firms or individuals 
which can utilize such waste heat. The procedures alio should allow 
for siting and construction of solar devices capable of providing 
cooBon benefit to a community, whather that community be residential 
or business in nature or of mixed use. 

The Bureau of Buildings shall develop administrative procedures which 
will ensure that the use of solar energy is analysed and considered 
as an alternative ta conventional heating, cooling and ventilating 
(mechanical) systems during the preliminary (schematic) design phase 
of any building project where a registered architect or enginoer is 
currently required by state or city code. Thi* provi»ion may be 
satisfied by a »*lf-c*rt_if ication process where the building owner 
and th* architect/engineer warrant that both systems wer* given equal 
consideration. 

• 

The Bureau of Economic Development shall investigate the need to foster 
an adequate supply of secondary material handlers to market recycled 
"wa.te". 



The Energy Office and th* City Attorney ahall work with the Metropoli- 
tan Service District and the variou* counties within th* District to 
draft and support legislation to enable the assessment and collection 
of a one cent tax per gallon of gasoline and diesel fuel sold at the 
wholesale level in the District. The proceeds shall be used in accord 
with the Energy Conservation Policy. 

The Bureau of Traffic Engineering and the Bureau of Planning shall 
cooperate in developing specific project* to carry out Policy S, 
Objective 2 of th* Policy. 

Th* Bureau of Planning and the Bureau of Traffic Engineering shall 
work with Tri-Met to establish on-going programs to carry out Policy 
5, Objective numbers 1, 3, 4, 5 and 6 of the Policy, and shall include 
School District No. 1 in establishing th* program to carry out Policy 
S, Objective 6. 

Th* Bureau of Parks shall include within its rv 1980-81 work program 
and budget submission a strategy for implementing Objective 7 of Policy 
5 of the Energy Conservation Policy. 



CITY OF SACRAMENT O . CALIFORNIA 

ORDINANCE NO. 4341 FOURTH SERIES 

ORDINANCE AMENDING CHAPTER 9 
OF THE SACRAMENTO CITY CODE 
ADOPTING REQUIREMENTS TOR 
ACTIVE SOLAR HEATING SYSTEMS 
FOR OUTSIDE SWIMMING POOLS 

SECTION 1. 

The City Council of the City of Sacramento hereby finds as folio* 

a. The residents of the City of Sacrairento face the uncerta 
of conventional energy source supply and the certainty of rapid 
cost increases for conventional energy sources as a result of 
conventional energy resource scarcity and the lack of new produc- 
tion and generation facilities. Fossil fuel swinw.ina pool hcatir 
is a nonessential use of these scarce energy resources. 

b. The California Energy Commission and California Public 
Utilities Commission have determined that solar water heating 
systems and passive design applications are technically nature ai 
are ready for commercial applications. Both Commissions have 
concluded that they should designate solar energy, along with 
conservation, as a preferred element of supply planning to meet 
California's future energy needs. 

c. Studies have been conducted which show the local climat 
conditions within the City of Sacramento are favorable to the us 
of swimming pools without fossil iuel heating between May and 
October. 

d. A solar heater requirement for swimming pools will resi 
in a diminution in energy use greater than that which would occ\ 



> 



(b) The term "swimminc pool" ihall mean and include any 
confined body of water exceeding two (2) feet in depth and greater 
than one hundred fifty (150) square feet in surface area, located 
above or below the finished grade of the site, and designed, u 

or intended to be used, for swimming, bathing, or therapeutic 
purposes. The term "swimming pool* as used in this section shall 
not include any swimming pool fully enclosed in a permanent 
structure or apply to ■ hot tub or spa which is not installed with 
a swimming pool. 

(c) The term "active solar system" as applied in this 
section shall mean and include a device which circulates water 
through a heat exchange device ("collector") for the purpose of 
heating water for a swimming pool by use of radiated solar energy; 

(i) which has a collector surface area equal to 
•t least fifty percent (50%) of the surface area of 
the swimming pool; and, 

(ii) which complies with the then current regula- 
tions of the California Energy Commission with respect 
to orientation of collectors for water heating systems 
for swimming pools (currently California Administrative 
Code. Title 20 Section 2603(b)). 

(d) Any active solar system for which the person instal" 
the system obtains a CAL SEAL label pursuant to the CAL SEAL 
program shall be deemed to conform to the requirements for an 
active solar system stated above. Any active solar system which 
meets the Regulations for the California Solar Tax Credit establish 



SALEM. OREGON 



Department of Energy 

LABOR & INDUSTRIES BUILDING ROOM 102. SALEM. OREGON 97310 PHONE 37B-4O40 

H«y 11. 1981 



Dear Solar Access Enthusiast: 

Attached 1s a copy of the model Solar Access Recordation Ordinance prepared 
for the City of Woodburn, as per your request. This model supercedes the 
ordinance actually adopted by Woodburn, although substantively It Is the 
same. It was prepared by Henry S. Markus with Input from planners, 
attorneys, architects and developers. We are presently encouraging Oregon 
cities and counties to consider adoption of this ordinance. 

The accompanying report presently 1s unavailable. Briefly the ordinance 
works this way. Homeowners and businesses may apply to the City for their 
solar access to be recorded and guaranteed, documenting the sunlight 
available to the collector with a sunchart. To ensure maximum 
cost-effective use of conservation and solar and to minimize the burden on 
neighbors, the ordinance presHbes standards that the applicants system 
must meet to have their appHctlon approved. This Includes proper 
weatherlzation of the building as determined by an energy audit; a showing 
of how the applicant has done everything reasonable to design and site the 
collector so as to minimize the Impact on neighbors; and a determination of 
cost -effectiveness of the system, based on net present value. 

If the standards are met. restrictions are placed on new construction and 
vegetation. Trees are prohibited from shading the collector during solar 
heating hours as determined from the sunchart. Woodburn will permit new 
construction that meets the City's development standards; the applicant 
must draw such hypothetical buildings onto the sunchart. and would be 
granted access only beyond that level, avoiding the Issue of spot-zoning or 
taking. However, the planning director 1s to recoimiend amendments to 
development standards to be consistent with the goal set out In the 
ordinance of providing and protecting solar access to the south wall of 
buildings from 9 am - 3 pm on December 21 to the extent feasible 
considering, among other things, existing development and planned uses and 
densities. Buildings and trees that shade the collector at tine of 
application are exempt from controls. 



Section 3 Definitions 

As used In this Ordinance, the following definitions, and their 
derivatives, shall apply: 

fa) "CUy." The City of ««(9) ^ Oreqon. 

(b) "Collector surface." Any part of a solar collector that transmits 
Incident solar radiation for passive solar spaca heating or absorbs 
Incident solar radiation for use 1n the collector's energy 
transformation. It does not Include such Hems as frames, supports, 
and mounting hardware. 

'cl "Cost-effective." A solar collector or energy conservation measure 
1* cost-effective when Its net present value 1s greater than or equal 
to zero. 

fd) "Development permit." Any permit or authorization Issued by the CUy 
as a prerequisite for undertaking any development. It Includes 
permits and authorizations customarily known as building permits, 
zoning or rezonlng permits, variances, special permits, plat 
approvals, or subdivision or large-scale development permits. 

(e) "Energy Audit." The on-site analysis, computation and written 

results thereof for an existing structure to determine which solar or 
energy conservation measures or both are applicable, their estimated 
Installation cost, and estimated energy and cost savings 1f such 
measures are Installed. 

■') "Exemption." Existing and potential obstructions as shown on a sun 
chart prepared as set forth 1n Section 6 are exempt from the effects 
of solar access recordation as set forth 1n Section 10. 

U) "Incident solar radiation." Solar energy falling upon a qlven 
surface area. 

'h) "Minimum solar collector enerqy contribution standards." The minimum 
for solar domestic or pool water heating shall be 50 percent and for 
solar space heating 20 percent during solar heating hours. The 
"(ICO governing body** shall approve the mlnlmums for other 

") "Passive solar space heating." Heating of the interior of a 

structure by a direct, indirect or Isolated gain system consisting of 
glazing and thermal mass which stores energy overnight and releases 
energy within the structure by radiation, conduction and/or natural 
convect 1 on , 



(9) An explanation of horn to prepare • solar tnvtlopc for « deed 
covenant or to satisfy • building placement, height, bulk <nd 
orientation solar performance standard. 



(10) Information on currtnt state and federal solir incentives 
including, tax crtdUi end low Interest loans is well is the 
availability of energy conservation end solar audits. 



(o) "Solar access recordation." A recordation approved under the 
procedures and standards set out in this Ordinance. 

<p) "Solar collector." A device, or combination of devices, structures, 
or part of a device or structure that uses Incident solar radiation 
for passive solar space heating or that transforms incident solar 
radiation Into thermal, meehanlcal, chemical, or electrical enerqy 
and that provides sufficient energy to satisfy the applicable City 

. . minimum standard. 

'g) "Solar envelope." A three-dimensional space over a lot representing 
height restrictions designed to protect access to sunlight for 
neighboring lots. 

fr) "Solar heating hours." 

(1) Annual. Use of solar collector during those hours between 

"(13) 3?" hours before and -(14) 37- hours after the sun 1s 
at Its highest point above the horizon each day year round. 



(2) Sumner. Use of solar collector during those hours between 
—(15 ) 47— hours before and —(16) 47— hours after the sun is 
at Its highest point above the horizon each day from March 21 
through September 20. 

(3) Winter. Use of solar collector during those hours between 
—(17) 37— hours before and —(18) 37— hours after the sun is 
it Its highest point above the horizon each day from 
September 21 through March 20. 

(4t In the case of any amendment to the solar heating hours, the 

solar heating hours as defined on the date of issue of the solar 
access recordation shall apply. A recorded owner may apply for 
a new recordation granting the new hours of protection if longer 
solar heating hours are promulgated. 

ft) "Sun chart." A drawing plotting the position of the sun In the sky 
using as coordinates solar altitude in ten degree increments and 
solar azimuth measured to the east and west of true south in fifteen 
degree increments. The sun chart shall display the path of the sun 



(b) The «*(Z2)plann1nq coroil ssl on«« 1s directed to nuke a recommendation 
on the emndnents to land development standards -1th ««(?31 6 mo"' 
following adoption of this Ordinance. The amendments shall be 
submitted to the «*(24)qoverning body** for review. Upon final 
adoption, denial or modification of such recowiendatlon by the 
««(25)qovern1nq body** or **[26) 1 »*";** » f *« r •*>0t1on of this 
Ordinance, whichever occurs first, applications for solar access 
recordation may be made as set forth 1n Section 6. 

Section 6 Application for Recordation of Solar Access 

fa) Any property owner or registered lessee, or agent of either, may 
apply for a solar access recordation from the «-( ?7)Plann1 nq 
director** . 

(b) The application shall be in such form as the «*(28)p1anntng 
director** may prescribe 1n the Solar Access Data Handbook, but 
shall, at a minimum. Include the following: 

(1) The fee established by the **(2Q)oovern1ng body** . (Sufficient 
to pay the average cost of a solar access recordation Including 
but not limited to staff time, mailing expenses, and the fee to 
file the recordation with the County Clerk). 

(2) The applicant's name and address, and the owner's name, address, 
w^re^he # *io°lec\ U or^s a 7ocl?ed.' ieSl,n '' t ' 0n> * °' "* 

(3) A statement by the applicant that the collector Is already 
Installed or that It will be Installed on the property within 
««(31) 1 year** following the granting of the recordation. 

(4) The size and location of the collector surface, its orientation 
with respect to true south, and Us slope from the horizontal, 
shown clearly In drawing from. 

(5) An explanation of how the applicant has done everything 
reasonable, taking cost Into account, In designing and locating 
the collector surface 1n a manner to minimize the Impact the 
solar access recordation will have on the development of nearby 
properties. 

(6) A sun chart showing the plotted skyline from the center of the 
lower edge of the location of the collector surface during 
proposed solar heating hours. The skyline shown on the sun 
chart shall outline hills and existing bulldlnqs, deciduous and 
evergreen trees as well as potential development allowed by the 
City comprehensive plan, zoning ordinance and development 
standards applicable at time or recordation. Such existing and 



(2) If the application does satisfy the requirements of Section 6. 
the »«(401 planning director- shall accept the application and 

(b) Uoon acceptance of an application, the «*(41) planning director** 
shall send notice by certified letter, return receipt requested, to 
each owner and registered lessee of property proposed to be subject 
to the solar access recordation. The letter shall contain, at a 
minimum, the following Information: an explanation of the purpose 
and effects of solar access recordation; the name and adoress of the 
applicant; that an application for a solar access recordation has 
been filed; copies of the collector location drawing, sun chart and 
parcel map submitted by the applicant; that the recordation, 1f 
granted, may Impose on them duties to trim some vegetation at thtlr 
expense; the advisability of obtaining photographic proof of the 
existence of trees and large shrubs; the times and places where the 
application may be viewed; telephone number and address of a City 
department that will provide further Information; and that any 
affected person may object to the Issuance of the recordation by a 
stated time and date, and how and where the objection must be made. 

ic) If no objections are filed within *»(4?1 307** days followinq the 
date that all certified letters have been mailed, the **(431 planning 
director** shall issue the solar access recordation. 

"0 If any affected person or governmental unit files a written objection 
with the **(44) planning director** within the specified time, and 1f 
the objections still exist after a prehearing conference between the 
objector, appropriate city staff, and the applicant, then a hearlnq 
date shall be set and a public hearing held in accordance with the 
provisions of Section 8. 

Section 8 Hearing Procedure 

(») The »*(451 planning director** shall send notice of the hearing on an 
objection to a solar access recordation application to the applicant 
and to all persons who objected to Issuance of the recordation and 
give notice of the hearing consistent with the procedures of the 
*«M61 toning ordinance** . The hearing shall be held according to 

commission** , shall be on the 



**'16l toning ordinance**. The (l 



'bl In a hearing on an objection to a solar access recordation, the 
**(481 planning commission** shall consider the requirements for 
apolications set forth In Section 6. The objector shall hear the 
burden of proof in showing that such requirements have not been 
satisfied based on written testimony and other evidence submitted by 
the objector to the »«U9) planning direc tor** prior to the 
prehearing conferenc e^ Such tesYlifeny and evi dence shall support 
Issues raised in the objection filed pursuant to Section 7. New 



not yet Instilled), except to the extent that the exemptions In the 
solar access recordation Itself would allow. The «*(65) permit 
department*" shall consult the nap showlnq Issued solar access 
recordations and shall consult the »«(66) planning director** 
concerning any pending applications before Issuing development 
permits. Whenever 1t appears that granting a development permit 
might result 1n a structure that would shade a recorded collector, 
the department concerned shall give notice by certified mall, return 
receipt requested, to the recorded collector owner. Any development 
permit that would result In the shading of a recorded collector is 
void except to the extent that it authorizes work that would not 
shade the collector. The recorded owner may appeal the grant of a 
development permit that purports to authorize a shading structure 
first by such administrative means as are available and subsequently, 
1f necessary, to **(67) court of general Jurisdiction** . 

(b) Pending the resolution of the appeal, the recorded owner may petition 
**(6B) court of general Jur1sd1cat1on*« to Issue a preliminary 
Injunction to stop construction of such part of a structure as may 
shade the recorded collector. The party proposlnq to build the 
structure shall bear the burden of showing that the structure would 
not shade. If the court finds that the structure would shade, the 
development permit may be declared void to the extent the structure 
would shade. If the structure has already been built to the extent 
that It shades the recorded collector, the court may order removal of 
the shadtnq part or order the payment of damages using the measure of 
damages in Section 11. The recorded owner shall be entitled to the 
payment of appropriate damages, plus court costs, plus reasonable 
attorney's fees, as against either the City or the constructing 
party, or both. 

d No one shall plant any vegetation that could shade a recorded 
collector during solar heating hours (or a recorded collector 
location if 1t Is not yet Installed) after Issuance of a solar access 
recordation. After receiving notice of a solar access recordation, 
no one shall permit any vegetation on his or her property to grow In 
such a manner as to shade a recorded collector during solar heatlnq 
hours (or a recorded collector location 1f 1t 1s not yet Installed, 
unless the veqetatlon Is specifically exempted 1n the recordation. 

<dl If veqetatlon 1s not trimmed as required by Section 10(c), the 

recorded owner or the City on complaint by the recorded owner shall 
give notice that trimming 1s required by certified mall, return 
receipt requested, to the owner or reqlstered lessee of the property 
where the vegetation 1s located. If the property owner or lessee 
falls to trim the vegetation within **(691 30?** days after receiving 
this notice, the recorded owner c the City may petition the *«(70) 
court of general Jurisdiction** for relief. The court may order the 
property owner or lessee to trim the veqetatlon and to pay damages, 
court costs, and reasonable attorney's fees to the co*pla1n«nt. 



(4) The recorded owner causes or allows shade to the extent that the 
minimum jolar collector energy contribution standard 1s no 
longer satisfied, or 

(5) Upon request of the recorded owner. 

'Jl The transfer of title to property subject to a solar access 

recordation shall not change the rights and duties provided for in 
this Ordinance except that such recordation shall be void to the 
extent that a solar access easement or deed covenant provides at 
least equal solar access protection. 

Section 11 Repurchase of Recordation 

(a) Any recordation issued pursuant to this Ordinance Is subject to the 
repurchase requirements of this Section. A recorded collector owner 
may require the City to prove that the public Interest Is best served 
by repurchase of the solar access recordation before a repurchase may 
be made. 

'b) Solar access recordations shall contain a condition clearly statlnq 
that at any time the City may repurchase all or part of the rlqhts 
granted by the recordation, with the qualification listed in 
Subsection (a). At the time of the recordation application, the 
recorded owner shall agree 1n writing to follow a procedure for 
valuinq the recordation at the time of any buy-back as follows: 

(11 Arbitration. In Section 6(b)(ll) of this Ordinance the recorded 
owner agrees as a condition of obtaining a recordation to submit 
to binding arbitration the value of the recordation and the 
damages to be paid If the CUy diminishes 1n whole or in part 
the rights protected by the recordation. The arbitration shall 
be held pursuant to the rules of the American Arbitration 
Association. The presumptive measure of damages shall be the 
qreater of the present net worth of the collector and associated 
equipment or the discounted present worth of the difference In 
energy costs with and without the collector for the remaining 
11f» of the collector and associated equipment, plus the cost of 
removlnq the collector (and repairing or putting on a new roof, 
siding, etc. If needed), plus the cpst of providing mechanical 
equipment properly sized to perform the task formerly assumed by 
the collector and associated equipment, plus the costs to the 
recorded owner of the repurchase proceedlnqs. The burden of 
showinq the amount of these presumptive damages shall be on the 
recorded owner. The City shall be given the opportunity of 
showing by clear and convincing evidence that the actual damages 
are less than would be calculated by this formula and the extent 
of the actual damages. 
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SOUTHBURY PLANNING COMMISSION 
T 0 W H OF SOUTHBURY. CONNECTICUT 



Amendment of Subdivision Regulations (Solar Access) 
Proposed: 3/3/81 
Revised: 4/7/81 



SECTION I - GENERAL PROVISIONS 



Add four new subparagraphs to Par. 1.2 Definition s to define solar access, solar 
energy system, passive solar energy system, and building orientation, as follows: 

"112:9 Solar Access : The term "solar access" means the access to 
Unobstructed" direct sunlight required by a solar collector 
for its efficient operation?" 



"1.2.10 Solar Energy Sytem : The term "solar energy system" is an energy 
system which converts solar energy to useable thermal I, mechanical 
chemical, or electrical energy to meet all or a significant parF ~ 
of a dwelling's energy requirements. As used In these regulatio n 1 



of a dwelling 5 energy requirements. As usefl m tnese regulation 1 
the primary application of a solar energy system is the conve rsioi 
of solar radiation to thermal energy to meet all or part of a 
dwelling's heating and do mesti c Tiot water requirements. This con 
version is accomplished in the following manner: Solar radiation" 
is absorbed by a transport medium, and distributed to a point of 
use. The performance of each operation is maintained by auto- 
matic, manual or architectural controls. An auxiliary energy" - 
syst em is usually availabTe both to supplement the output p ro- 
vided by the solar ener g y system and to provide for the total 

' demand should the solar energy system become inoperable. " 



"1.2.11 Passive Solar Energy System : The term "passive solar energy 

system" refers to a solar energy system where the collector and 
thermal storage components are Integrated, requiring no trans - 
port medium for solar-heated fluid and usually being an essen- 
tial architectural component of the building. 

"1.2.12 Solar Collector : The term "solar collector" refers to a device 
or combination of devices, structures or parts of a device or 
structure that require access to sunlight In or d er to transform 
direct solar energy into~tn~ermal , mechanical, chemical, or elec- 
trical energy that will contribute significantly to a structure'; 

InEay *"pp'y-" 



"4.8.1 by avoiding cuts or fills which result in potential soil 
erosion and excessive tree removal, which disturb water 
resources, or which would adversely affect the solar access 
of the tract? r 

G. Amend subparagraph 4.8.4 of Par. 4.8 Natural features to require that the 
planning and design of a subdivision take into account existing vegetation 
which serves energy conservation purposes as follows: 

"4.8.4 by avoiding removal of large Isolated trees and desirable 

woods and other vegetation, particularly those existing plant 
materials which serve as winOarriers and aid energy 
conservation." 

H. Amend subparagraph 4.9.5 Lot Lines of Par. 4.9 Building Lots to permit lot lines 
to take Into account orientation to the sun as follows: 

"4.9.5 tot Lines : Insofar as practicable, the side lot lines of 
all lots shall be at right angles or radial to the street 
on which the lot has frontage, unless the purpose of lot 
line orientation other than those mentioned is to secure 
greater solar access or protection or control thereoT ] It 
shall be within the discretion of the Commission to dl sap- 
prove any lot crossed by a municipal boundary line, and, 
1n the event of such disapproval, such boundary line shall 
be made to constitute one of the lot lines." 

I. Amend subparagraph 4.10.2 On-Site under Par. 4.10 Sewer and Hater to require 
leaching fields to be proposed in locations to aid solar energy by adding a 
new subparagraph 4.10.2c as follows and relettering the other subparagraohs 
accordingly: 

"4.10.2c Provided soil and topographic conditions permit, primary and 
reserve leaching fields shall be planned and located to the 
south of a proposed house location whenever such location will 
aid the use of solar energy systems due to improved solar access 
caused by regrading and tree removal associated with the instal- 
lation of the sewage disposal system."" 1 

J. Amend subparagraph 4.11.2b under subparagraph 4.11.2 Street Planning of Par. 
4.11 Street Planning and Oesign to require that streets be oriented in an 
east-west direction whenever possible to aid the use of solar energy systems 



fol lows: 



"4.11.2b Streets should, in general, follow the contour of the land 
and should have a location and grade which accomplishes an 
attractive layout and development of the land, which preserves 
natural terrain, large Isolated trees and desirable woods and 
other vegetation and which will enhance property values In the 
subdivision. When few natural constraints exist which limit 
street layout and l ocation, such as. but not limited to, "steep 
Sl opes and unsuitable soils, streets shall have an east-west 
orientation to the g reatest exte nt possible with acceptable 
variations of 1 0* to the northwest and 25' to the sou t hwest 
in order to prov id e for orientation of lots and buildings to 
the so uth, and thereby to encourage the use of solar energy 



4 . 24 . 1 by taking advantage of sout he rly c»posures, proposed lots and 
aTvelopment thereon shaTrh'ave adequate solar access to the 

B5 " tent jgjgSE 



4. 24. 2 



cd building lo cations and orie ntations required u nder 
raqr,iph 3.2.H snail be such that each OvieTfin.) nYs inaxi- 



Providing for Adequate Solar Access : As a guide in providing for the maximum 
solar access possible, the following factors should be considered: 

C-l. Proposed Street layout : Streets should have an east-west orientation 
whenever possible, with acceptable variations of 10* to the northwest 
and 25" to the southwest. Oue to topographic or soil conditions, or 
existing street layouts, such an orientation may not be desirable or 
acceptable to the Planning Commission or the applicant since excessive 
grading or distrubance of wetlands would be required or an undesirable 
pattern of circulation result. Each subdivision must be reviewed indi- 
vidually as to conflicts between the provision of adequate solar access, 
the preservation of existing natural features on the tract, and desir- 
able circulations patterns. 

C-2. Lot Orientation : Lots should be arranged so as to take advantage of 

south-facing slopes on the tract. The longer axis of all minimum-sized 
lots should be oriented north-south whenever possible in order to mini- 
mize the shading of solar collectors from off-site development, vegetation 
or other natural features. On large lots, lot orientation may not be a 
critical factor, depending on other characteristics of the tract of land. 

C-3. Building Location : Proposed development on the lots should enable the 
use of solar energy systems to the maximum extent possible by: a) loca- 
ting buildings on south-facing slopes and as far north on the lot as pos- 
sible in order to minimize the shading of solar collectors from on-site 
and off-site development, vegetation or other natural features; b) orien- 
ting buildings so that the longest axis is east to west. Such an orienta- 
tion may result in house orientations which vary from the normal orienta- 
tion whereby the longest house axis parallels the street. The Commission 
realizes that other orientations may be possible depending on architectural 
type and type of solar energy system, but that in most instances the stated 
orientation will achieve maximum solar access. 

C-4. Sewage Disposal Location : Sewage disposal leaching fields should be located 
to the south of proposed house locations, unless soil conditions are not 
suitable or unless such a location would compel the use of an otherwise un- 
necessary pumped septic system. Such a location will aid the use of solar 
energy systems, since regrading and tree removal associated with the con- 
struction of leaching fields will reduce potential shading problems caused 
by existing vegetation. 

C-5. Limits of Vegetation Control : In Southbury, most subdivisions are located 
on land that is at least partially forested. Therefore, one of the biggest 
problems in obtaining adequate solar access is the extent of tree removal 
and/or pruning necessary to keep the south wall of a dwelling free from 
shadows. It will not be necessary to cut down every tree to the south of a 
dwelling 1n order to obtain adequate solar access; trees further to the 
south may require only selective prun ng. But the necessary area of tree 
removal and/or pruning may be quite large, depending on orientation and 
degree of slope, and may be too large to enable the effective use of solar 
energy systems without designating solar easements. As a guide in determin- 
ing whether or not the use of solar energy systems is feasible on proposed 
lots without designating a solar easement. Par. 3.2.19 requires that the area 
of tree removal and/or pruning be shown on the site plan. The Planning Com- 
mission encourages the applicant to designate solar access easements whenever 
necessary. It 1s not Intended, however, that any necessary tree removal be 



0-1. Levels of Solar Acce ss: There are four types of solar access: rooftop, 
south-wall, south-lot and detached collector access. Each type refers to 
the location of the solar collector and Is shown 1n the figure below: 



Levels ol Solar Access 




Source: "Site Planning for Solar Access, A Guidebook for Residential 
Developers and Site Planners", published by the U. S. Depart- 
ment of Housing and Urban Development, Contract Number: H-2573 
and prepared by the American Planning Association. 

D-2. Shadow Lengths : The length of a shadow cast by an object depends on the 
following characteristics of the land on which the object is located: 
a) orientation of slope, b) degree of slope, and c) time of day. For 
determining shadow lengths in the Town of Southbury. Table A (attached) 
should be used. 

To calculate the shadow length of an object, multiply the height of the 
object by the factor In the table. For example, a tree which 1s 50 feet 
tall, located on a 10* slope priented to the east, will produce a shar< 
200 feet long at 9:00 A.M., 110 feet long at noon, and 470 feet long 
3:00 P.M. 

0-3. Solar Skyspace : It 1s not necessary for a solar collector to be unobstructei 
by shadows from sunrise to sunset. That portion of the sky which must re- 
main unobstructed for a solar collector to operate efficiently is defined 
•s skyspace and is partially determined by the sun's position on December 21 
the day of the year when shadows are longest. Approximately 861 of the 
sun's energy is received between the hours o." 9:00 A.M. and 3:00 P.M. at 
north latitude 40* on December 21. (Southbury's north latitude Is approxi- 
mately 41*30' ) On that date at 9:00 A.M. the sun is located 45' east of 



Solar toygMM (Plan V.ew) 
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Solar Skyspaca (Plan and Isometric Views) 
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Source: "Site Planning for Solar Access, A Guidebook for Residential 
Developers and Site Planners", published by the U.S. Depart- 
ment of Housing and Urban Development, Contract Number: 
H-2573 and prepared by the American Planning Association. 



COUHTY OF SANTA CLARA. CALIFORNIA 



Mi ononiAJict Aoon:c cr.v»TT». II iccr-rjHClKC w:m 
sicTioN ch-ioi ro oivirtc* ci« cr ?i?:r c or 
tiit sasta clsaa ccitrrr MMTMKI cror wouhino 
soia. wxrm HMM rc ' BBUBMI MMK ■ 

THe Board of Supervieori of the County of Santa Clara. 
State of California, do ordain aa follows] 
SrCTIOl l . rnrotHOI. The Board of Supervisors of Santa 
Clara County hereby ukii and coneura with tha following 
findings i 

(a) Tha Santa Clara County Energy Taak rorea found that 
tha raaldanta of Santa Clara County faca tha uncertainty of 
conventional energy aourca aupply and tha certainty of rapid 
coat Increaaae for conventional energy aourcaa ai a raault of 
conventional energy acarcity and tha high eepenee end lack of 
new energy production and distribution facilltlaa. 

(b) Tha conservation of foeell fuela uaad for domestic 
water heating ll neceeaar-y to reduce the need for new energy 
production facllltlee end coneerve eiiatmg suppllts for other 
eeeentlal uaaa. 

(c) Thara la a clear Stata and federal policy to proante 
the aaaianiB utilisation of aolar energy. Official itatecanta 
of tha 'resident and tha Governor, findings of tha Congress 
and the California Legislature and prevlout findings of the 
California Public ctllitiee Coratlsslon have concluded that tha 
uae of solar energy will reduce dependence on foreign oil, 
Increaaa national security, inprove the national balance of 
psywents. reduce pollution, increeaa Jobs in the doneatle anerey 
sector, Increeae the rate at which utllltlee can augxant anerey 
supplies in the ehort ten and reduce Inflationary preesures. 
(C»UC Decision Bo. S127J. r.e. Oil 11. January It. 1110. I 



Tltla 24, Part (. Articla 1, faction T-20-U04. ippLcuci 
afflciancy atandarla for naw foaall Iwl MM haatara. 

(1) A aolar -a tar haatac raquiramant (or raaldancaa 
will ba coat, affactiva Ui chat tha ranga of anticipatad 
eoata of coaaatic watar haating with aolar anargy la lovar 

haating with natural faa or alactrlarlty. 

Chaptar II Iccamanclng with Sac. C14-10) It 
to Divialon C14 of Tltla c of tha County e( lanta Clara 
nca Coda to raad i 

CXAJT1H II. SOrjLK WATIF. FIATM f0» 



of thla Chaptar la to mulct 
of non-ranowabla foaall fuala and ancouraga uaa of 
altarnatlvaa aa tha pruiary haat aourco for raaldanttal 
watar haating. 

(a) A ••oUr anarey ayataa- ami althar of tha 

H 

1. Any aolar eollactor or othar aolar 
davica whoaa prloary purpoao la to provlda for 
eollactlon, atoraga. and dlatrlbutlon of aolar 



haating > or 

>. Any atruetural eaalgn faatura of a build- 
ing, whoaa primary purpoaa la to provlda for tha 
eollactlon, itoraqa. and dlatrlbutlon of aolar 
anargy for apaca haating or cooling, or hot watar 



(bl "Solar accaaa" ia daflnad aa tho proviaion of 
unobatructad, diract aunlight to at laaat twanty (10) 
faot of roof araa par bodrooa ia tho dwalling. 



(4) All pluaUalng raquirad purauant to tin •action 
dull cojrp.y with applicabla Stata and local lava ana 

Sac. C14-1) . Solar watar naatar raouira*ant tor naw 
BMiMMfi conatruytton. 

U) Any othar provlaion of thia ordlnanca coda to 
tha contrary notwlthatandlng , no building parmlt ahali 
ta taauad by tha Dapartzant of building Inapactlon for a 
naw raaldantial building aa apoeltlad In paragraph lb) 
haraof, unlaaa aaid building includaa tha uaa of a aolar 
anargy ayataa aa tha priaary aaana of haatlng doaaatia 
potabla watar. 

(bl Said prohibition ahall bacoaa oparatlva for 
paralta for raaldantial bulldlnga appllad for on or attar 
r.bruary 1. IMl. 

la) Ail ruch tyitaaia ahall coaply with applicabla 
ttata and local lawa and ragulatioaa. 
Sac. Cll-11 . [xarptlont . 

Tha ownar of a raaitfantlal building may raquaet of 
tha Dapartmant of lulldlng Xnapaction an axaaption froa tha 
raquirafvanta eontalnad in thia Chaptar whan any of tha follow- 
ing condltiona aziati 

(a) Lacka aolar aceaaa — Topographic condltiona, 
davalopaant (or poaalbla davalopaant allovad by axlatlng 
■onlng), or axiating traaa on or aurroundlng tha raaldan- 
tlal alta or probabla location of tha aolar colloetloa 
ayataa pracluda affactiva uaa of tha aolar anargy ayataa 
dua to ahadingi ox 

(a) Hot coat-affaetlva — iolar watar haatlng la not 
coat-affactlva for tha applicant If tha praaant valua llfa- 
cycla coat ovar tan (10) yaara for aolar watar haatlng la 
graatar than that tor any othar coaxaarcial ly awallaala watar 
Mating tacnnology which could ba or la affaetiwaly uaad at 
tha aitai or 



ORDDIAKCI «0. M* 



ma aod:::c szttiok ci4-i. to cwattt* or 
ci4 or -ITU c or rrz rain-* cuuu cowmr 



at tha County at 
luu at California, do ordain •■ follow* > 

ircTTQH i . tmttm ci«-i4 ia add.c to oiviaiea cw of Titia c ' 

Clara County ordinance Cod. to raadi 

toi.r w.t If IMMB B-ottUMM tor —a 

(a) All raaldentlal bulldlnas. as spaclflsd in 
(bl hereof, fat it l Hi a culldlna permit »ss 

applied for prior to rebruary 1. 1*11. inall ba fit tad 
•1th a solar anew systaa as the prlisery aaans of heatino 
doswetlc potable watar within ona hundred MM) (1201 
days aftar recording of the daad transferrins title to 
the proparty aa a result af tha sals of tna proparty or 
aftar tna recordlrs of s contract of sala pursuant to 
Civil Coda taction I»t». rsllurs to cos-ply with tna 

tlon of any leoally recordable docuaant. 

(b) Tha requirenenti of paragraph la) shall bacons 
for wruch tha racordlna of tha 

is aada on sr aftar January I, 

1*IJ. 

(e) all such systems shall eoeply with all othsr 
spplicabla Ststs and laeal laws snd regulations. 

(d) tale tins structuras with txlstlns solar syttsas 
that supply th- prursry aaans of hestlnc dosiastic potabls 
watar ara oxaapt frosi tha requirements of this saetlon. 

la) Zaiatlna eondoainiuas snd condoaunlua convsrsions 



V SAMPLE STRATEGIES 
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Source: HlttMn Associates. Comprehensive Community Energy Planning . November 1978. 
Volume I. 



STUATKi V/AlT ERHATIVtS COMIWATIOW <Co«t t»i»«) 
I—* — 



allrUATIVI 


imncr 
^^^^^^^ 


1 


1 

§ 

- 


1 

B 

i 




1 

■ 

1 


■ 
a 


5 




• Ci.t« Mt<! t. c«h'«'h *.aiM»» 






■ 


HA 


u 




• l M .NM IIIUlMKf tlVMIllM 


a |MH taa 


| 






ft 










• taamiatl** laa 


1 






■a 








• Fitwul rtvawftr T*a 


1 






■A 








• UmIIm tai 


I 






Hi 










• cur (MM |M 


a 






Mi 


t 


in 






• r.,ki> a 








MA 




• 1 ........ U«. Ul hpfMM IHUIM.T 

Stiaaf llghiini 


• i h|HWM<Ml 
a hKXMHl PtfltlUH 


i 

» 






N* 

tu 


■ 

■ 




• •««-« a IMM viiik 




i 














• • tenuni Of Uffc.it tiraatt 


a Mwali If.l Qa*rai lana 








» 




1 




• Uactaa** Mt>f< M ««■•" •«»~«t 


• ItpttjM MfWMH 


i 














• l*oa«M ■ iim 01 ttatfli 

tlfhu 


• Ni.iti.taal Oa«tailMt fratt.iti 


■ 











ALltiMTIVt 




i 
I 


r 

s 


i 
\ 


■ 




a litriaa.a Via 01 MummI Wo»k hm 


a rlantfaioo • Muni. tail ■■aloraa* 








■A 






• AAV.) lit ina / *■ aaul IM fat l»<al lualnaaaai 












• r*M a*? Mil Mfegt 


• HMtntty - Nunltlrat to* )..••» 


i 






M 






a AA.ai t taina/ftuami lait lot Lttcal frualnait*. 








HA 


MA 


a laati>«a Urfca* C*wHa M»h»>i 


a i. i ffuca b«ll»af» 


n 






I 


I 




• ■a»vl*li™* «. n*-)tr*«1/<>ft-S«r«al 


i 






I 






L-a4lAa alta*l*ltm>* Imih| 














a rjikin« tana 








| 


1 




a bavalua (antral w*rat<ov*a f«rtllll*a 














TtirMiah fitmti*i Mt*iM«ta 














- LflM-Uiaraai Lomi 








1 

1 






• ttavaloa Itwk L|«M Afc«d 0 r.arf lall 








i 


X 




I.O.U. 












• lM««tM V.fcltla IhlMrHMi 




i 






M 






f B . Min.1. Ip.l VrtKUll 














• U«cat ><mHnf..nMi i«n 






■ 


HA 


M 







i 


r 

s 


1 

1 


«>■' 


I 

§ 






• CltvwU* f» Of MMtU 

• MpMM nu r«tki«i rKiiidM 

• «*t» ll|N *»4 LiMI ilMflff • MHlMl 

Tt«iri> «•(>!•■ imi 

• tM Oi |MM| U ■•<>-(••• W • 

• 0MM4 P*«fi* «>»•■* !»•!•■• 

• rii»ul hMMM IM 
- Urn 


1 






*» 

1 

1 





Lm4 Ini ytl»«*— 







1 




i 
1 


g 


1 
Eg 














■ 








• ■>*«• IMMM fc-Pfif 
r.w..l bitrldtxH 














- NtliMH ••»• 














• RtfgttM 
Hrl«i« 














• btll| If Ll*ll NiUh *#•€•• 














n>* 1 1 uttttM 














• r«*»w ••«*«•■• '•• MMji 








at 


M 


• iMMMf c***.— lint 










w 


tu 




























M 




• ruiiiiMKl Ml MMIM 
























M* 












MA 


M 



, , r* iiuim 



t<Mat. kMlDI Ma) 

Wrvua* 



UlKHMt T* L....I ..... - /MIDt 



• IMMIM 1u tta*al»i>*i> * ri«*«. |ff4 
••■I rtopatly la* AkalBMntt 



■aal ft*f*fltr la* Abal*a*«i 

toliaait^C** Pt D .|ala*>a'l a| .. M .a<wi. !■» 



Zo<il« B nt4l>a«>a 



• lniia.iiu.iwfa r*av|*t<H>anaa>r.>H««>iii 

• MM MatllltaM*. »-« tit. tv- 
*«MyajMt 



Dm i 1»a»»f»ll«la* 



utiuurm 


STUTtCT 


i 
i 


C 

| 




J 


if 


• l«ta#«a ua. « bim.iM IraM- 


• Haialilfal Ba|uta(l0«* 












panaiiM •>«•■ 














• I*Min| Oidlnam* INi> ftava loyaml ) 


i 










• iKtmt Ut« of naat t>mii 


• r>It|*)« *>,,,,„ 




l 




M 






. *w4m »af» tm r.riiui M 








It 






• P. i.l traffic CMirvl 




i 




M 


ft* 




• iMirltlW tranayanailM *■•« 








It 






• f»a.ia IIJaiaMa ftafat, *-< CmIdiI 














• tmm Mmim k-a ttm *** 

tatalnalt 




■ 




■ 






a llal.W Patktns. ratkln B Oa-ttraal/ 














Olt-Mi.*l r«>»l«i MgalailMa 














• iMtli.la Ualat far* Callatlt**, m- 




■ 










I **wt«* 














• ft»Httf fatattaoaii fxlllilca 




■ 










• PcaUa ItBtM Ut«*Mi|a* ItrvKN 














■ U'illlillil »na Picwi lonat (Mf<l|ni 













„i«<uhi«-i/uuiii.i Ml klUlMllll 





"""" 


I 




i 

1 


s 


ill 


HMD 






: 


i 

£' 




. >-.m> M « MM «~> 

hmmh 


) MMMM MM *4 MMMMM 


1 






I 




. Ma »• "> — "-• 

CMllMfl MM 


■ MMMM ••■••<• 










1 


. Imium w> m MM «■•■•» 


. MMMM fciM'M"'" MM*MW) 










1 


• Mm 01 MmmM iNiuif 
mmS 














. >miw M M ••-111. MMMN 
U..„ |MM IWM, Him. MMtfl 


• tH*MMM kMM 

. MM »• t~-i">— • •«...«•!<• 

• t««i MNj M MMl 

• f«««i*a.i« mihut Mi MMMM* 11 

IMICIMI WlllllV 

• Ml MM MMMM »»• MMMM 

oi ■>!•! Mm 

. Mix M MMMMMMM 
. MM 

• teal MR) M »»«•#»»••• 




■ 




■ 

• 

i 
i 


t 
1 



Mmu ........ mind. MifiMi -.«... 



• Hmii, .p. I ».«,„«•„■ '.II* 1.4 

• llltMMwnM rmi a tM a /|Mjr»**MNi. 

■•41 fllMII, t„. M4IMNH 

• ■*«! ffflvartv Taa I>mmi |wm 

• lair 0.41««m« INM>|rt««l Vitltitl 

UM tU Lr*4ll/l.~MI..~ 

• lamia* Ot.laa-ia 

• Itlaf tMM«l|» 

• UI-tMttM W*«l»*a 
'-"•*-' M- ttl UM4IIIIIM 



«T«ATtCt/iU.T».*TIVES C0M.1HA TI0HS (C«.c l-u.d) 



ALII WAT tVt 


ITMlIClr 


c 
g 

1 

■ = 


£ 

8 


H 
I 


1 

i 

£' 


■ 

si 


. tmtim W-a»»arlMl»-* 


• Muni. Ifll MMM 


» 






1 






• Mi4aaj cue dhMM 


* 






1 




















i i b .h thrww|h '' ' ■» loaura Afvd i i w- 1 1 l' ,n 














* ftaal Froparty Ta» Ctadlia 


















X 










• Salaa la. Cradll/Uaau-ilooa 




M 






* 




• Individual Plant 1 i . . i i ■■ i •■< 






N 




1 




a Inluraat Ion if»»l«i 






„ 








• Wii»WH ci**«ian. 








x 






• Civil Award- roi CMptntmi •««tn«»t*» 










1 


• |HMM HI 01 f flltl wit*' 


• HunittMl "rdlnanca 












an ■ in 
















. MMtt4 MNafl*M 


X 


























• Mm T-« Cradii/f.a««(ior 




I 











• individual nm» tmmttmim 













Land — I Induanlal 



AXUMIATIVl 


ITIAIICV 




1 


1 

5 


i 

il 


i 

§ 


' 




• Advvrllikng .~, 




























a SaMlnarn/Uoraalw-pa 














a Civic Award! Far tooaaiat In* Industrial 












• |MMM laa 01 I'rifcaaa Heat 


a Lnw-tniaraat Loam M Waiaaaai) «ti«.tural 














CanvaralMta 














a Rail PtoaaMy Taa Cradli* 




It 










a Individual Mam Consultation 














a Informal Ion Sarvlcak 














• Clvii Award* r»r Ooaaratma. Induaitlaa 












a Advertising taa*ala.n 












• N*«H ii|hiin a MM 


• MuflK ipai MMMM 














• lonlna Urdlnanra (Aatandaant) 


X 












• Advaillama LaB*ala.n 














a Individual (wlldlne. Consultation 














• Clwlc Award* Par Cooaaratlng Indwatilss 






i 




X 




a InloiBatlon Sarvlcaa 






i 


I 


i 



I I tlMlnlil'I L Hi ifil 'lMIIHI !» ■ 



ALIIUUTIVt 


■TftATIGY 


ft 

i 
i 


i 

1 

■ 


i 

a 
I 


i 


1 

i 
- 




£ 

EE 






■ AJv.m ialft| 






s 




> 






• Civic AMt4i (ai (.«•••,«! in, •u.in..*.. 






H 






• lan«*ta IMIilte 




• H— t. IMl 0(4 !•.«•<• 










■ 














■ 














» 


» 




■ Hi •*<» jkMMl 


N km** l«w<rv 


• AJvaitltlng (aayalfn 










* 






a lolonui l« Mi.lHt 






■ 




■ 


• IXCIItM Uaa 01 A 

Untfol t T .i 


M 


a Nuniiipal Pi 4 Inane* 
















• klUUt Mi |— Ma— I 
















• >'>«*«rtr »«■ Cr«*n 




■ 












• bin VM CtMu/I..-^..^ 
















• MvtuulRi 






i 










• Ului»*tiu H Wvltwa 






i 










a Ni|«MMl MM*agft|d«j C« 1 . u ||.n. 1 « 






X 







Umd Ua. Cawa«f«U)/llw»Uly«l/lMlll M il»» *l 



UTtaJUTItt 




i 
I 






1 


1 

J 


I 




a fraitaaaa Uaa Ol UkI.ihi **4 
UnllMl 


a Nu»i>i«al Or *l«a«i. la. Ufaiall*a Flo- 
MtHM 

a M«Mlalft| Iftftf^p 


X 




■ 




B 








I 


r 


1 


e 


J 
El 


wmmtm 




1 

I 


g 
* 


§ 
1 


1 
9? 


• U.t*M* MM#*g at C«m«i« H)H 


• MKlNl 0>4tMMl 
















■ 
























KM Of Rj o, UiMl 
















• lil«<Mlln hiiMi 














• U'lllllIM CaMl(M 






■ 


• 


■ 







i 

i 


■ 


i 


J 


* k 


• kMWM HM oi Ml' «.i 


• H.I.UIMI NVMttfeM Iff Ow. Or«>«ll«M 












***** 
















■ HimUImI ""•••»»" 










































UM* Tktr*** klKlMWl *** MfWWM 














• •••) rf*f««t«* t*» BtaM 














• 1»- Inlifttl Ln4»* 














• <*!•• KM irvOl/taMVU*** 


■ 












• .-n. i.i -.1 IxiUlM ■ ■ IW 














• 1*lutMllM> «•>«!(•• 






1 






















• ci«i> mmm »«« t— ••««««•«• Immmmj 












• MMMM Ml 


• Miditi •**..«(••■> r»* cm <*•••! 




























• ct-u tM#* r«i («#.'.< i-a MftVMM 













.TlATIEY/.a.Tm.ATIVtS COHHMTIOm «*,...«..<) 



ul — "'""till 
















( 


t 

P 


§ 

.» C 


iMMM 




i 








tt| 
PP 






? 


\ 


a 


is 










* 




• 


• 










t 


I 


| 




• MfMWiaMi CMVMga 






| 








■ Mufti cIMl OiOmki 


























. IMMN M. 01 MM* i.i—im 

MM 




« 






■ 
















| 


• Iflf Ult Ul ■■pluvt4 llll.l«l<V 


• HIM '*» Ct«<IC/i-««pUM l>l MtfeM 












*rr mSSm 














. i., ..i.i. «u» wriixa «|ni»(ti 


• M*«rll«l«a CM»«I|B 










| 


■ 1., ..... ii.. m MUl HfkHW «>■ 
OtiMtiMMI 


• U«*rll4t» t t*«»il|» 












. ■.*«• «" « MM UaM 


• HmM 'Ml Or«i»ww« 


■ 




























■ 








1 



....... mm 



• !...»... »i, «..., t.»k In.uH.I,." 



■ Mwnii Otdlnant« 

■ InlgtMi Im l«rvlt*t 

• MMMjPil ■■ i" • ' 

■ Homing rudv MiMjwm 

■ taal Prolan* T*i Cradltt 

• L«w-lnti>«*l Lmm 

• Ct«»ii T« IwImm raallla* 

• MnmttHi (nmiim 

• 1 N f.t«ai|M> Iti.ltM 



I- ..... %flM 



• l..r |«n 

• im-im.i..! mm 

• MNHHM i»i»i«m 



i! if 









t 




1 


J 






i 




1 








• Ha|*> MMMMMCWV 

• IflltJtlftrtlwr* ffBvlitOMn«4ir<-W»i» 














• laal rt«**r»* !■■ *h •«•««• 














• M.«ttl*l«« ««MlM> 












i. IK* 

• i«>..»« IK* o# Br*) 1* 
M II. .•«*. If.iuw ->•>•« 


• t^tuMm 


I 








t 


• h*ft>n t« MUM 

• UrlMnui UIW 


1 


t 
1 






i 



JS T.«TD.Y,*IT.I«A TIVU yj«MiAno«5 



»»■..». m > 














I 




stuno 


I 

" 1 


i 

5 


1 
8 




• (fern. tf .<l Mt.itii.ut. . 




















• IsftMMl • •«•• MweMMjl 






















• 








!.•«•« 1t.t •««> Bit. !.•«(• —4 l»*|tr<MMa 














* 
















• Ml MMMMMfc 










• MM 1*> LIMIl/l>-«f>M — 










• lnr-ra.it i««t Oorvitwa 






. 




• NftNfMMM 






■ 




• ti| mi Cm* MmMMM 










• a,».»tlH4l»*. I 










• ■■*> MMMfW K*V *•»**•* 










• MmiiI.IH >*(ulf»» 
















a 



u«l — ■ 1..,. i 





MMIirr 


S 


1 


1 

i 


J 


If 1 




(ifttaul ri «. <m«nr ul <.i-ittf>t 
















!«"«»« l»» <>l Ihadtna ttMMptju 


• IfilwrMI ton Mrw|<M 












• 




• I.Mttna. Oldlnai... 












• 


urita-tr. f»WM«^f «tt< 


• MMM ••>4i*'"c«'Wkji.i*ia« mmmmAm 












■ 


!«'"« «•» °* i*ta»« lM#k !•»>• 


• lMl«| IhllMMf 

• «aal ftufialH UiliMM 




I 

1 










*»ln. loa.lt.. t C»MII l.Mlna 


• . . i i»m i MMMfi 












- 


ut ih.1.,..!., ou.itti item. 
MM Mmh *«« 


• InlotHiim fcarvtta* 












• 














■ 




SENIOR CITIZEN'S RESIDENCE 
DOVER, NEW JERSEY 



In July. 1977, the Dover Housing Authority in Morris County, New Jersey 
Installed a solar domestic water heating system on their six-story senior 
citizen's residence. The 66 Daystar collector panels provide 60 percent of 
the hot water used by the building's residents. 

The Dover project was funded by an $85,000 grant from the Department of 
Housing and Urban Development. But even with a five-digit price tag, the system 
will pay for Itself in 10 years, as it Is saving some $7,000-58,000 a year (1978 
dollars and energy costs). Peter Cipriano, President of Engineers, Inc., the 
designers of the system, notes, "As the cost of conventional energy skyrockets, 
payback periods for solar systems become increasingly viable." 

Salvatore Dlspenziere, Executive Director of the Dover Authority, 1s pleased 
with the project. He notes, "Our project has proved that 1t Is feas1ble--and 
des1rable--to use the free energy of the sun. Systems such as ours are viable, 
and we welcome anyone who needs assistance with other solar energy projects and 
who can benefit from our experience. Hopefully in the future, the extensive use 
of solar energy in private Industry, in commercial centers and housing complexes 
will be commonplace. Cities fueled by solar energy will take away the dependence 
on the nations and Individuals who control fossil fuels." 

Systems components include heat exchangers, the collectors, circulation pumps, 
and Insulated storage tank, and, of course, the existing electric hot water heaters. 
The panels collect the energy to preheat water for the electrical hot water system, 
and "heat dumps" relieve excess solar- genera ted heat during low demand periods." 




MOTHER GOOSE NURSER* SCHOOL 
WINSLOW, MAINE 



Townspeople have described it as a "spaceship" and "another Noah's ark." 
The owners of the Mother Goose Nursery School 1n Wlnslow, Maine, call their 
unique active and passive solar heating systems "real money savers." 

"With the price of electricity soaring, solar became more and more prac- 
tical," says Reggie Huard, who, with his wife, Alice, weighed the costs and 
decided to retrofit their building. "Our system 1s proof that solar can be 
added to any house or commercial building at a reasonable cost—even way up 
here in Maine." 

Sixteen flat-plate collectors heat the water in a mammoth 2?, 000 gallon 
hexagonal tank which is attached to the side of the school. This 180 -190 f 
water is then circulated through baseboard radiators in the nursery school. 
Heating bills for the 6000 square-foot facility now average less than $5 a 
day, adding up to only one-quarter of previous annual heating bills. 

With Robert Multer. an engineer who designed the active and passive sys 
tern, and Winslow contractor Barry Dolley. the Huards received a DOE grant to 
retrofit their seven-year old, all -electric school. Work was completed in 
October 1979, and an open house was held for the community to celebrate the 
occasion. 

An 8'x40' solar greenhouse, where the 65 children who attend the school 
grow flowers and vegetables year-round, is on the south side of the building. 
Aquarium-like water tanks store heat, and sliding thermopane glass doors allow 
heat to flow into the main building. 



WILTON. MAINE'S SEWAGE TREATMENT PLANT 



Back just after the Arab oil embargo of 1973-74, town officials In Wilton, 
Maine, 70 miles north of Portland, decided that there must be a better way to 
power thtlr planned sewage plant than with fossil energy. So they conferred with 
Consulting Engineers Wright-Pierce, Inc. of Topsham and architect Douglas Wllkle 
of New »ork and came up with an unprecedented design which was both energy con- 
serving and utilized the sun's heat. 

The building Is a strikingly attractive contemporary structure, exposed to 
the south, and sheltered to the north by a low, bermed roof. Walls are of con- 
crete block faced with brick. The cores of the blocks are failed with Insulation. 
The south-facing window areas are double-glazed. Energy saving technologies for 
space, water, and process heat include active and passive solar, methane, heat 
pumps, thermal storage, and gravity pumpings. 

The tmy of active solar collectors heats water in a SOO-gallon tank. The 
water Is then distributed throughout the plant to faucets and to the heat-regulrlng 
anaerobic digestion processes. The passive solar system provides space heat. The 
south-facing windows are provided with overhangs to minimize summer overheating. 

Methane gas, which 1s the by-product of the digestion process 1s combusted 1n 
a methane boiler and qenerator for heating the building and producing electricity. 
Long-term methane storage also takes place In four SOO-gallon tanks located in a 
mini "tank farm" outside the plant. 

In addition, a heat pump removes heat from the effluent as It leaves the plant. 
The retrieved heat 1s pumped into space as needed, and the balance 1s stored 1n the 
SOO-gallon thermal storage tank. 

The plant Itself cost $2 million to build, and another 15 million was spent to 
develop a sewer system. Built In 1979, funding assistance was provided by the En- 
vironmental Protection Agency and the state of Maine's Department of Environmental 
Protection. All In all, the town spent only a little more than If it had constructed 
a conventional plant. The design of the plant and its processes, however, enable 
all therm*, energy needs to be met by the solar/methane/heat pump system. These 
savings reduce the overall energy use of the plant by Z5'. . lown Manager John Donald 
has calculated . solar payback (based oi the town's own portion of the plant's total 
cost) of about si» years. 

Mr. Donald Is very pleased with the plant and Us operation. His only source 
of discontent Is that sewage flows were overestimated by the enqineers who designed 
the plant, so that 1t operates at only one-third of 1t$ capacity. Donald Is seeking 
more sewage to fill the void. 



PRINTING HOUSE 
NEW YORK. NEW YORK 



The revamped Printing House, formerly an obsolete mercantile building, now 
boasts what Its owners call "the largest privately-owned solar system 1n the 
world." Over ?00 Grumman collectors provide residents with approximately 60 
percent of their hot water. 

"This building Is one of the largest recycling projects ever attempted," 
says Alan Rose, A.l.A. , project manager for the New York City architectural 
firm of Stephen B. Jacobs and Associates. "It's an ideal demonstration to others 
in the expanding field of renovation that solar can be retrofitted to urban 
buildings because of their high percentage of lot coverage and large roof areas." 

Because the size of the building insured solar access (there are no sky- 
scrapers that shade the building), the design flexibility was "unlimited." ac- 
cording to the designer. One of the first recycled buildings to be dedicated 
to energy conservation and solar, the Printing House combines light manufacturing, 
retail stores, a health club, and 188 apartments. 

Although their initial application to the U.S. Department of Housing and 
Urban Development (HUD) for a solar demonstration grant was turned down. Mount- 
batten Equities, owners of the project, were determined to go solar. Solar 
Processes Inc., Mystic, CT.. designed a solar system to meet HUD requirements 
and it was turned on in August. 1980. 

"When we first applied for the HUD grant, oil was a lot less than $1 per 
gallon and we still thought solar would pay off," says Rose. "But now that the 
price has risen even further and will go higher still, we're tickled with the 
decision we made." 

Another energy saving feature of the eight-story building is a water-to-a 
heat pump system in every apartment. Circulating water through all of the heat 
pumps dissipates heat through a closed circuit evaporative cooler on the roof In 
the summer. In winter, heat is absorbed from a boiler supplied steam converter. 
This allows simultaneous heating and cooling among various apartments. Units 
that are cooling dissipate their heat into the circulating water which can then 
be used by apartments requiring heat. 




DISTRICT HEATING SYSTEM 
HARRISBURG, PENNSYLVANIA 



For generations, solid waste in the City of Harrisburg Mas disposed of in 
landfills, open dumps, and an old batch-type incinerator, each of which posed 
potentially serious environmental problems. Studies indicated that the inciner- 
ation of the refuse in a facility that could generate steam for in-plant uses as 
well as for export to an existing district heating system was an ideal solution. 

To implement the plan, the city formed the Harrisburg Incinerator Authority 
and directed it to proceeC with the design, financing and construction of the 
steam generating facility. To be included were a ferrous metal recovery unit, • 
public works maintenance shop, and residue disposal areas. The Authority carried 
out its mandate and the facilities were place in operation and leased to the 
city in late 1972. 

The facility's steam ts sold to the Pennsylvania Power and Light Company 
for use in its district heating, system which serves downtown Harrisburg. Con- 
struction of the steam transmission main and the necessary interconnection with 
the utility's oil-fired steam plant was completed in December 1978. Financing 
for these projects were provided by a reissue of the Authority's revenue bonds. 

In mid-1980, another improvement was added to Harrlsburg's waste disposal 
process: the Sewagt Authority began operating Its upgraded waste-water plant 
which increases the treatment level from primary to secondary. The sludge 
removed from the anaerobic digesters at the new plant is dried and can be either 
burned in the steam-generating plant or used for agricultural purposes. All 
told, these ancillary facilities and the steam plant cost almost $17 million to 
construct, though it is estimated that today's replacement costs would double 
that figure. 

Public and governmental acceptance has continued to grow, and an increasing 
number of the surrounding municipalities and their contractors are using the 
plant. In the last garter of 1980, the facility was operating at 85X of design 
capacity and has processed more than one million tons of refuse since its 
construction. 



PUBLIC SCHOOL SYSTEM 
ROCKLAND, MASSACHUSETTS 



With the recent Installation of six solar systems and a number of energy 
conservation measures, Rockland, Massachusetts, school officials hope to slice 
their energy consumption by more than half. Thanks to a $733,059 Title III 
Schools and Hospitals Grant from the U.S. Department of Energy, "Rockland will 
step Into the vanguard of energy conserving school systems," according to 
John Plni, the school's energy conservation manager. 

Starting back in 1974 when superintendent John Rogers organized an energy 
data collection system, the Rockland Schools have been working on ways to cut 
their energy demand. A program of low-cost energy measures was Initiated In 
all of the school system's seven buildings in 1977. Thermostats were lowered. 
Wattage In Incandescent light fixtures was reduced. Burners were tuned. After 
these Improvements were completed, oil consumption in the schools began its 
downward slide. 

With advice from a committee of school, community, and business represen- 
tatives, major steps were taken to tighten up the least energy efficient build- 
ings in the system. Using regular budget funds in 1979, the Memorial Park 
School was totally insulated and internal storm windows were installed. 

Six of the seven schools now have solar space and water heating systems 
designed by Slppican Solar Systems Inc. of Marion, Massachusetts. So that 
students can see them at work, some of the collectors are ground-mounted. It 
addition, the piping and monitoring equipment has been left exposed and paint 
bright yellow so the path of the system can be traced. A Trombe wall Is In use 
at one of the elementary schools. 

"The faster w« become energy Independent, the better," says Plni. "Our 
schools are being hard-hit by inflation. We need money for other things besides 
heating oil. If we can save energy and money, the main goal of the schools- 
providing children with the best education programs available— can be met." 




With fuel costt soaring like a Gothic spire, many churches In the Northeast 
have become prohibitively expensive to heat. That Is, unless the congregation 
decides to go solar, which happened at St. Paul's 1n Brook line, Massachusetts. 

Built 1n 18S1, St. Paul's has recently Installed 22 solar panels which are 
used as part of the building's heating system. The solar Installation was de- 
signed and Implemented by Contemporary Systems, Inc., of Walpole, New Hampshire. 

A fire 1n January 1976 had destroyed the roof and a large portion of the 
Interior, leaving only the stone walls standing. In the summer of 1978, members 
of the parish voted to proceed with rebuilding, including installation of a solar 
heating system. Construction began in August 1979. 

The rector of the parish. Rev. George Chapman, cites theological, ecological 
and financial reasons for the decision to use solar heating. "God made the world 
and said you take care of it. We have that responsibility. This is an opportunity 
to translate that concern Into action. We hope this will be an example to others- 
churches, public buildings and homes." The system also makes sense financially 
Chapman says, for "as the price of heating oil goes up, the payback time for the 
solar system will be shorter." 

The solar heating system uses hot air forced through 704 square feet of col- 
lectors and ducted into a 1,026 cubic foot rock storage bin In the basement. The 
bin Is Insulated with enforced concrete block walls and four Inches of foam, and 
Is filled with crushed stone. A large fan in the basement redelivers the heat from 
storage when needed, and distributes It evenly. In the summer, an exhaust fan cools 
the building by exhausting hot stratified air from the church's 44-foot high ceilings, 
and draws cool air through the floor registers from the basement. 011 Is used as 
a backup fuel. 




LOW-RISE OFFICE BUILDING 
BANGOR. MAINE 



In Bangor, Dr. Hoshe Myerowitz's new office Is a "building within a 
building," using passive solar energy to meet all of its heating needs. 

Known to architects as an "envelope" design, 1t operates on the simple 
principle that hot air rises and cool air sinks. George Daniels of Mason 
Hill Builders, general contractor of the project, says it 1s the only com- 
mercial application of the envelope design in the state. 

"The envelope design added about 5 percent to the total construction 
costs." notes Daniels. "But fuel savings will pay back that added cost In 
a short time." 

The office building has 740 square feet of double-glazed, south-facing 
windows tilted at a 70 angle. The heat captured in the "greenhouse" (the 
18" wide space between the inner and outer shells that runs from the founda- 
tion to the attic) rises to the heavily Insulated roof cavity and falls to 
the back wall as it cools. 

From there, the air travels down a sloping roof to an "airspace" on tht 
north side that separates the two shells, and then down to the crawlspace 
under the first floor. A ten-inch bed of crushed stone 1n the crawlspace 
acts as thermal mass, storing some of the heat before the air circulates to 
the greenhouse and starts the cycle over again. 

The doctor's envelope buildings also uses an active solar domestic water 
heating system, which should cut his water heating bills by more than half. 




MULT I FAMILY DEVELOPMENT 
Davis. California 



This multi-unit development began with a determination to provide solar 
energy for space heating and domestic water heating as well as natural cooling. 
It meets this objective with a clever passive/active solar energy system 
based on the developer's earlier solar work 1n single-family housing. 

The development began with good site orientation to provide solar 
access for each of the 95 units in the complex. Bask passive solar features 
were then added, putting most windows on the south, shading with overhanqs 
and wing walls, using flow-through ventilation, and choosing 1 ight-colored 
roofs. In addition, the design featured a number of advanced energy conserva- 
tion measures well in excess of even the strict California code requirements. 

An active solar system was added to provide domestic hot water, backup 
space heating for the passive system, and cooling using night sky radiation. 
The last element Is unusual and adds considerably to the cost-effectiveness of 
the system. A plastic glazing Is used on the collectors so that when they are 
operated at night, they provide cooling by radiating built-up heat from the 
house to the night sky. Warmth or coolness Is transferred to the livlnq space 
by means of a floor slab with colls embedded 1n it. Additional storaqe Is 
provided by water tanks. 

The system Is expected to meet considerably more than 80 percent of the 
yearly demand for energy for space heating, cooling and hot water. Total energy 
bills for these functions should be less than $20 per year, at 1979 energy 
prices. The low cost reflects the major conservation and solar features In the 
building structure, as well as the generally lower energy use of apartment 
tenants compared with single-family households. 
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Absorber 



Absorption 



Active Solar Energy Systems 



Air Change 

Airlock Entry 
Atr-type Collector 



The surface In a collector that absorbs 
solar radiation and converts It to heat 
energy; generally a matte black metallic 
surface 1s best. 

Ratio of solar radiation absorbed by a 
surface to the amount that strikes It (an 
important aspect of collector efficiency). 

In contrast to passive solar energy 
approaches, an active solar energy system 
utilizes outside energy to operate the 
system and to transfer the collected solar 
energy from the collector to storage and 
its distribution throughout the unit. 
Active systems can provide space heating 
and cooling and domestic hot water. The 
choice of location for active collectors is 
flexible; rooftops are commonly used. 

The method of expressing ventilation rate 
of a building or room In terms of the 
number of building volumes or room volumes 
exchanged in a time period. 

A vestibule enclosed with two airtight 
doors; It reduces heat loss by limiting the 
movement of heated air. 

A collector that uses air for heat transfer. 



979A/64A 



Altitude 



One of two angles used 
to specify the sun's 
position at any given 
time; altitude is the 
angle of the sun above 
the horizontal. 




Ambient Temperature 



Angle of Incidence 



Auxi liary Heating 
Azimuth (Solar) 



Backup Heating System 



The natural temperature surrounding an 
object; it usually refers to outdoor 
temperature. 

The angle at which direct sunlight strikes 
a surface. The angle of incidence affects 
the amount of energy absorbed by a solar 
collector. Sunlight with an Incident angle 
close to 900 (perpendicular to the 
surface) tends to be absorbed, while lower 
angles tend to reflect light. 



-(see Backup Heating System) 

- One of two angles used 
to specify the sun's 
position at any given 
time; azimuth is the 
angle between south and 
the point on the horizon 
directly below the sun 
(Anderson, 1976). South 
is 0° and angles to the 
east and west are described 
as 00 to 180OE or 00 
to 180OW. 





3 

SOUTH 




>^ AZIMUTH* 

nohth 





A constantly available source of heat 
energy which is brought into operation when 
the solar system storage has been exhausted 
and the need for heat exists. 
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The energy embodied in materials and goods 
during the complete raw material to 
manufactured product process Including 
energy expended in transportation. 



Building Orientation 



- The relationship of a 
building to south. A 
building's orientation 
is specified by the direc- 
tion of its longest axis. 



BTU or British Thermal Unit 
Clerestory 

Collection 

Collector 



Collector Efficiency 



Concentrating Collector 



Convection 



The quantity of heat required to raise one 
pound of water one degree F. 

Vertical window placed high in wall near 
eaves, used for light, heat-gain, and 
ventilation. 

The act of trapping solar radiation and 
converting it to heat (also see 
Distribution and Storage). 

Any device or area that uses the sun's 
energy to heat domestic water or to heat, 
cool, or light a living space. This broad 
definition includes not only familiar space 
and domestic water heating system 
collectors but also collectors for space 
cooling. 

The percentage of sunlight reaching the 
collector surface that can be extracted as 
useful energy. 

A collector with a lens or a reflector that 
concentrates the sun's rays on a relatively 
small absorber surface. 

Heat transfer through a fluid (such as air 
or liquid) by currents resulting from the 
natural fall of heavier, cool fluid and 
rise of lighter, wan* fluid. 
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Degree Day (DO) 
Diffuse Sunlight 

Direct Solar Gain 
Distribution 

Double-ailed Heat Exchanger 
DrainblCk 

Earth Berms (or Bermlng) 
Easement 



- The degree day is a unit of heat 
measurement equal to one degree variation 
from a standard temperature in average 
temperature of one day. If the standard is 
650F and the average outside temperature 

is 50OF for two days, then the number of 
degree days is 30. 

- Sunlight that reaches the earth after being 
reflected off atmospheric particles. On a 
cloudy day, diffuse light may account for 
all the sunlight received at the surface. 
Diffuse sunlight comes along no set path; 
it generally comes from the entire 
skyvault, the most coming from the area of 
the sky near the sun. 

- A type of passive solar heating system in 
which solar radiation passes through the 
south-facing living space before being 
stored in the thermal mass for long term 
heating. 

- The act of moving collected heat to needed 
areas. (Also see Collection and Storage.) 

- A heat exchanger which separates the 
collector flu if f rom the potable water by 
two surfaces; It is generally required If 
the collector fluid is nonpotable. 

- A type of solar liquid heating system which 
is designed to drain into a tank when the 
pump is off. 

- A type of liquid heating system which 
protects collectors from freezing by 
automatically draining when the pump Is 
turned off. 

- A mound of earth either abutting a house 
wall to help stabilize temperature inside 
house, or positioned to deflect wind from 
house. 

- A form of private agreement with the 
potential to protect solar access. 
Easements are Interests In property, which 
can be bought and sold like property 
itself. A common example Is the utility 
easement. 
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Energy Audit 
Eutectlc salts 

Energy Sharing 
Evaporative Cooling 

Glazed Area (or Glazing) 

Greenhouse 
Heat Exchanger 

Heating Load 

Heat Pump 



Heat Sink 
Hogged Wood Fuel 



- An accounting of the forms of energy used 
during a designated period, such as monthly. 

- A mixture of two or more pure materials 
which melts at a constant temperature; a 
material which stores large amounts of 
latent heat. 

- Collecting solar energy on one building or 
portion of a building and distributing it 

to other areas which have poor solar access. 

- Cooling provided by the evaporation of 
water. Evaporative cooling uses water's 
ability to absorb and store heat in the 
evaporative process, cooling itself and the 
environment in contact with 1t. This 
process Is most effective during daytime 
hours; therefore most systems using this 
principle require Integral shadinq devices. 

- For solar collection, glazing refers to all 
materials which are translucent or 
transparent to short-wave radiation, 
including glass, plexiglass, Kalwall™, 
etc. 

- (See Chapter 5) 

- A device which tranfers heat from one fluid 
to another. 

- The rate of heat flow required to maintain 
indoor comfort; measured in BTUs per hour. 

- An electrically operated machine for 
heating and cooling; when heating. It 
transfers heat from one medium at a lower 
temperature (called the heat source) to a 
medium at a higher temperature (called the 
heat sink), thereby cooling the source 
(outside air) and warming the sink (the 
house); when cooling, the heat pump 
functions much like an air conditioner - 
taking unwanted heat from the heat source 
(a building) and dumping it to the heat 
sink (the outside). 

- A massive body which can serve to absorb 
and store solar heat. 

- The bark and chips residue from a sawmill 
operation; commonly used as a fuel. 
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Hybrid Solar Heating System 
Indirect Gain 

Infiltration 
Internal Mass 
Kilowatt 

Kilowatt Hour (kWh) 
Life Cycle Costing 



Microclimate 



Moveable Insulation 



Natural Cooling 



Solar heating system that combines active 
and passive techniques. 

A type of passive solar heating system in 
which the storage is interposed between the 
collecting and the distributing surfaces 
(e.g., Trombe wall, water wall, or roof 
pond). 

The unwanted admittance of air through 
cracks and pores which increases heat 
transfer. 

Massive materials with heat storage 
potential contained within the building as 
walls, floors, or freestanding elements. 

A measure of power or heat flow rate; it 
equals 3,413 BTU per hour. 

The amount of energy equivalent to one 
kilowatt of power being used for one hour. 

Analyzing the cost of an investment (for 
example, a building, a piece of equipment, 
or a vehicle) over its useful life, rather 
than simply viewing cost as purchase price; 
this LCC method provides a means of 
assessing the comparative operating energy 
costs of traditional and energy-efficient 
systems. 

The climate of a specific site or portion 
of a site. Microclimates result from the 
overall regional climate as it is affected 
by local site conditions, including ground 
slope and orientation, topographic 
features, elevation, vegetation, water 
bodies, ground surface, and buildings. 
These microclimatic influences affect both 
the heating and cooling requirements of 
houses and their potential for solar access. 

Insulation placed over windows when needed 
to prevent heat loss or gain, and removed 
for light, view, venting, or heat. 

Space cooling alternatives to 
energy-consumptive central air-conditioning 
systems. The five principal means of 
natural cooling are: shading, ventilation, 
conduction control, radiation, and 
evaporation. 
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North Projection 



The length of an object's 
shadow pattern measured 
along the north/south axis. 




Orientation 



Passive Solar Energy System 



Passive Solar Energy Systems 
and Design 



Payback 
Phase-change 



The position of an object with respect to 
true compass points. (See Building 
Orientation. ) 

A system where the collector and thermal 
storage components are Integrated, 
requiring no transfer device for 
solar-heated fluid. A passive system tends 
to have less hardware than an active 
system; it is usually built as an essential 
integral component of the building. 

Passive solar heating applications generally 
involve energy collection through 
south-facing glazed areas; energy storage 
in the building mass or In special storage 
elements; energy distribution by natural 
means such as convection, conduction, or 
radiation with only minimal use of 
low-power fans or pumps; and a method 
controlling both high and low temperatures 
and energy flows. Passive cooling 
applications usually Include methods of 
shading collector areas from exposure to 
the suaner sun and provisions to Induce 
ventilation to reduce internal temperatures 
and humidity. 

The time needed to recover the investment 
in a solar energy system. 

The change In heat content that occurs with 
a change in phase and without change In 
temperature; the heat stored In the 
material during melting or vaporization. 
Latent heat is recovered by freer ing a 
liquid or by condensing a gas. 
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Photovoltaic Cell 



Planned Unit Development (PUO) - 



Planned Solar Residential 
Development 



PI 



Restrictive Covenants 



Retrofit 



R-va lue 



Seasonal Efficiency 



The design heating and cooling load used In 
mechanical system sizing. Usually set to 
meet human comfort requirements 93*-97t of 
the t imc 

A device without any moving parts that 
converts light directly into electricity by 
the excitement of electrons. 

A development planned as a whole, where 
conventional subdivision regulations (such 
as type of housing, height limitations, 
setbacks, densities, and minimum lot sizes) 
are reconsidered to allow more design 
flexibility and amenities. This kind of 
development has greater potential for solar 
access planning than does conventional 
deve lopmen t . 

A residential development designed to make 
optimum use of solar energy for domestic 
hot water and space heating and which Is 
located on a tract of land with suitable 
solar access and at densities which are 
consistent with the provisions of energy 
efficient patterns of development. 

A cavity of air space through which air ts 
moved. In some passive solar designs a 
plenum may be used to evenly distribute 
heat which otherwise would collect at a 
single point. 

The most common form of private agreement 
that can be used to protect solar access; a 
restrictive covenant is a contract between 
two or more people which involves mutual 
promises of reciprocal benefits and burdens 
among the contracting landowners. 

To add a solar heating or cooling system to 
an existing home, previously conventionally 
heated and/or cooled. 

Capability of a substance to Impede the 
flow of heat. The term Is used to describ' 
insulative properties of construction 
materials. (Also see Thermal Resistance.) 

The ratio of the solar energy collected and 
used to the solar energy striking the 
collector; measured over an entire heating 
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The percentage of a building's net heating 
load met by solar gain. 

The absorption of heat from the sun. The 
amount of solar radiation (BTU's) received 
on an identified surface. 

The space between a solar energy collector 
and the sun which must be free of 
significant obstructions to ensure the cost 
effective operation of the system between 
the hours of 9 a.m. and 3 p.m. on June 21st 
and December 21st of each year. Protecting 
solar access simply means locating objects, 
such as buildings and trees, where they 
will not shade a collector's skyspace. 
Skyspace is specified by used latitude- 
dependent skyspace angles, which give the 
sun's position at critical times. Skyspace 
requirements vary with latitude and the use 
pattern of the collector. 

A high temperature condition obtained in a 
solar collector when the sun Is shining and 
no fluid is flowing through the collector; 
temperatures range from 250°F to 400 n F, 
depending on collector design. Any 
condition under which a collector is losing 
asmuch heat as It gains. 

Allowing sunlight to strike a solar 
collector. This is accomplished by 
locating obstructions, such as buildings 
and trees, where their shadows will not 
fall on a collector during critical periods 
of operation. The concept of skyspace 
defines that portion of the sky which must 
remain unobstructed and defines specified 
critical angles for use in solar planning. 

Angles used to specify the sun's position 
at a given time. (See Altitude and 
Azimuth.) 

A building whose long walls and major 
glazing surfaces are oriented to the 
south. Th Is max imizes benef 1c ial sunliqht 
warming the building in winter. Overhangs 
or shading devices shade glazing to 
minimize unwanted heat gain in summer. 
Solar tempering can be used to advantage in 
almost all climates. 



979A/64A 



Surface-to-Volume Ratio 



Thermal Mass 



Thermal Resistance 
Thermos tphon 



T route Wall 

(or Solar Mass Wall) 



U-value 



Vapor Barrier 



The ratio of exposed surface of a building 
to occupied volume. A measure of exposure 
to harsh climate conditions causing 
unwanted heat loss and heat gain. (Lower 
numbers are deslrablt). This ratio is 
especially useful 1n evaluating alterna 
building forms. 

A quantity of heat equal to 100,000 BTU; 
approximately 100 cubic feet of natural gas. 

Any material used to store the sun's heat 
or the night's coolness. Water, concrete, 
and rock are common choices for thermal 
mass. In winter, thermal mass stores solar 
energy collected during the day and 
releases It during sunless periods (nights 
or cloudy days). In summer, thermal mass 
absorbs excess daytime heat and ventilation 
allows it to be discharged to the outdoors 
at night. 

The ability of a substance to impede the 
flow of heat. (Also see R-value. ) 

A method of circulating a fluid In which 
the warmer, less dense portion rises above 
the cooler. This method can be used in 
place of pumps to transfer solar-heated 
water or air. 

A wall that absorbs collected solar heat 
and holds it until It 1s needed to heat 
house Interior. 

The rate of heat transmission measured per 
degree of temperature difference per hour, 
through a square foot of wall or other 
building surface. 

A waterproof liner used to prevent passage 
of moisture through the building 
structure. Vapor barriers In walls and 
ceilings should be located on the heat' 
side of the building. 
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